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Original Articles 


Actinomycosis Involving the Colon and the Rectum 


ZACHARY COPE, M.D., F.R.C.S., F.I.C.S. 
PADDINGTON, ENGLAND 


the colon and rectum that no surgeon, 

even if he be a proctologist, is likely in 
a lifetime to see more than a few eases. In this 
condition all are equally inexperienced. The 
rarity of the disease in this region may be 
judged by the very few eases found in the 
records of hospitals devoted entirely to dis- 
eases of the rectum. Only two cases could be 
culled from the records of St. Marks hospital, 
London. It is noteworthy that in several cases 
found in the literature the correct diagnosis 
was not made during life; that fact alone is a 
sufficient justification for its special considera- 
tion. 

The title of this paper is not actinomycosis 
of the rectum and colon, but actinomycosis in- 
volving the rectum and colon for the disease 
does not so much attack the bowel as the tissues 
around the bowel. This was well shown in the 
case recorded by Yeomans where the involve- 
nent of the perirectal tissues was more obvious 
than that of the wall of the rectum itself. The 
purpose of this article is to show how those 
parts of the bowel may be implicated, what 
symptoms may arise, what conditions may be 
simulated, and what peculiarities may put the 
surgeon on guard. Finally I hope to mention 


A CTINOMYCOSIS oceurs so seldom in 


what the prognosis has been in the past and 
in what way the outlook has been greatly 
improved during the last three years. 

There are many varieties of actinomyces, 
some aerobic, some anaerobic. The common 
type which grows on grasses and grains is sel- 
dom pathogenic to human beings who are 
usually attacked by the anaerobic, or micro- 
aerophilic form of actinomyces. The aerobic 
form is frequently saprophytic and ean easily 
be cultured but the pathogenic variety is diffi- 
cult to grow and the organism is easily killed 
by drying. The common pathogenic type— 
actinomyces bovis of Wolff-Israel—is often 
resident in carious teeth but has never been 
found naturally growing outside the body. It 
is admitted that occasionally the aerobie form 
of the fungus does become pathogenic, but 
this fact does not justify us in thinking that 
the sucking of straws at one end or the wiping 
of the parts with hay at the other end of the 
alimentary canal, is often if ever the method 
of infection. 

The most common mode of entry of the 
fungus into the body is through the lining 
of the alimentary canal, but the lungs, skin 
and possibly the female genital tract are ocea- 
sional routes of entry. More than half the 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


eases of actinomyecosis occur in the facial re- 
gion as the result of infection from the mouth 
or pharynx. A few eases have been recorded 
in which the fungus has escaped from the 
stomach through a perforation and thereafter 
developed into a pathological lesion. Quite a 
considerable number of cases develop follow- 
ing an attack of appendicitis which allows the 
organism to escape and develop in the periap- 
pendicular tissues. Every surgeon must have 
met such eases and it is outside the province 
of this paper to deseribe the characters of 
actinomycotie infection in this region. 

The colon and reetum are rare sites for 
actinomycosis. I have only been able to collect 
six cases to which the term primary actinomy- 
cosis of the colon might reasonably be applied. 
Those are the cases which were under the care 
of Pannett, Matyas, Konig, Querneau, Dutt- 
man and one which came under my own obser- 
vation. In four of the six cases an actinomy- 
cotie mass was excised under the impression 
that it was a malignant tumor. In a fifth case 
the huge inflammatory mass was diagnosed as 
malignant but it was considered irremovable 
and inoperable. The sixth case, of which I have 
been unable to get a full record involved the 
transverse colon and stomach. Five cases in- 
volved the sigmoid region of the bowel. 

The case which came under my own obser- 
vation was that of a middle-aged man with a 
large abdominal mass for which a surgeon 
operated, but which he was unable to remove. 
He diagnosed malignant disease. X-ray treat- 
ment was recommended. A sinus formed from 
which the actinomyces was recovered. Treat- 
ment by penicillin caused the mass almost to 
disappear but the liver increased in size and 
an abscess ruptured into the thorax. Bilateral 
bronchiectasis developed and the patient 
coughed up much actinomycotie pus. Later a 
cerebral abscess caused Jacksonian fits and Sir 
Hugh Cairns excised a localized abscess from 
the left cerebral hemisphere. The patient still 
remains fairly well though he still coughs up 
some pus and takes penicillin by inhalation. 
The abdominal tumor completely disappeared. 

We now come to actinomycosis of the rectal 
region which may present many diagnostic 
puzzles to the surgeon. In this region as in 
other parts of the alimentary tract the or- 
ganism develops chiefly outside the bowel, may 
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form hard masses which can easily simulate 
malignant disease, and usually, sooner or later, 
breaks down and discharges pus from which 
the fungus can be recovered. 

Melchior divided cases of rectal actinomy- 
cosis into primary, in which the infection 
comes from the lumen of the rectum, and sece- 
ondary in which it reaches the rectum from a 
focus elsewhere. He divided the primary cases 
into upper primary and lower primary accord- 
ing to that part of the rectum in which infee- 
tion was thought to have taken place. This 
subdivision is in my opinion unnecessary for 
the upper group were almost certainly cases 
of secondary actinomycosis in which the infee- 
tion came from some other part of the abdo- 
men. 

It is sufficient to recognize primary and sec- 
ondary cases. From the literature and from 
personal inquiries I have collected a series of 
40 eases in which the rectum has been involved 
in this disease. From a survey of the details 
provided (and they were in many cases very 
inadequate for accurate analysis) one can 
make the rough conjecture that 20 cases were 
primary and 20 secondary. In some eases the 
disease was so widespread that it was impos- 
sible to make a guess as to the source of origin. 
The age of the patients varied from 14 to 70 
years. 


PRIMARY ACTINOMYCOSIS OF THE RECTUM 


It is not surprising that the actinomyces 
should cause lesions around the anal canal. 
Indeed it is strange that these lesions are not 
more common. The organism must frequently 
dwell in the rectal ampulla, for it often resides 
in the cecum and appendix, and must be ear- 
ried down with the colonic contents. Minute 
traumata of the rectal mucosa must be fairl) 
common, and secondary infection would be a 
hand to eneourage any infective process. Tha! 
it is rare seems to point to the developmen‘ 
of some local immunity. 

Melchior rightly points out that lesions ha\ 
ing their origin in the rectal ampulla or ana’! 
canal present several characteristic features 
The disease starts as a local perianal or ischic 
rectal abscess which bursts spontaneously ; | 
is almost always subacute or chronie and th 
process tends to spread backwards and late) 
ally rather than forwards, and often extend; 
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through the sacrosciatic foramen to the gluteal 
region. He might have added that the. diag- 
nosis is always made at a late stage unless—as 
in the eases recorded by Poncet—the observer 
has a special interest in or experience of acti- 
nomyeosis. Occasionally abscess formation 
may be late and the chief lesion will then be 
a massive formation of hard wooden connec- 
tive tissue by the side of the rectum. Rarely the 
original perianal abscess may be more acute 
and painful but it soon becomes chronic. The 
duration of the disease varies greatly. It may 
run its course in two or 20 years. There may be 
apparently great improvement, yet at a later 
date severe recurrence may occur. In one re- 
markable case of Poncet’s a carcinoma devel- 
oped at the site of the disease after many years. 

The diagnosis of primary rectal actinomyco- 
sis can only be made with certainty by identifi- 
cation of the fungus in the discharge; usually 
‘he characteristic granules give one the clue. 
The disease may closely simulate malignancy, 
tuberculosis, syphilis or sepsis, and one must 
always be on the lookout for it. It is seldom 
that the sigmoidosecope has been of use in diag- 
nosis but the important exception was that of 
Sir G. Gordon Taylor, for in his case the yel- 
low granules could be seen shining through the 
superficial parts of the mucosa. 

The prognosis of primary actinomycosis of 
the rectum has, up to the present, been bad. 
In the ease reports which give full details only 
four instanees of apparent or prospective cure 
appear—those of Melchior, Konig, Risak, and 
Steenrod. Even in these cases one could not be 
certain that recurrence might not take place, 
for the after-history of the cases of Risak and 
Konig is not given, and slight sinuses still 
remained at the time of reporting in the cases 
of Melchior and Steenrod. 

Risak’s case deserves special mention. In 
this case actinomycosis developed after an 
excision of the rectum for carcinoma in which 
a sacral anus had been left. The patient pre- 
sented himself a year later complaining of 
incontinence, so the stump of the anal canal 
was anastomosed to the freed sacral anus. In 
the thick tissue which intervened between the 
two parts of the bowel there was found a 
focus of actinomycosis. It seems most likely 
that the infection had taken place at the time 
of the primary operation and had slowly de- 


COPE: ACTINOMYCOSIS INVOLVING THE COLON AND THE RECTUM 


veloped. The suggestion made by Risak that 
contamination of the wound (which was not 
quite healed when the patient left hospital) 
could have occurred from the grass, which he 
might have used to wipe the parts round the 
anus, does not bear scrutiny; and infection 
from the unused natural anus would be most 
unlikely. 

Secondary actinomycosis is that form in 
which the disease spreads to the rectum from 
a focus somewhere else in the abdomen. This 
focus is most commonly the appendix, but 
there are several cases in which the rectum 
was invaded secondarily to the ovaries, which 
of course may possibly have been infected in 
the first instance from the appendix. Finally 
there is one interesting case in which the 
rectal disease was secondary to the perforation 
of a gastric ulcer, which presumably gave the 
opportunity for the fungus to escape and drop 
down to the pouch of Douglas. There are a few 
cases in which it appeared likely that the 
fungus might have escaped from the iliac 
colon. 

The characteristic feature of most of the 
secondary cases is the definite history of an 
attack of acute abdominal pain with fever and 
sometimes vomiting sometime prior to the on- 
set of the rectal symptoms. The time interval 
between the acute abdominal crisis and the 
secondary rectal symptoms has usually been 
from three to six months. It is interesting to 
record that Melehior, in describing cases in 
which he thought primary infection had oe- 
curred high up in the rectum, expressed him- 
self as puzzled to account for the previous 
occurrence of acute symptoms indicative of 
peritonitis; he did not appreciate the possi- 
bility, or probability that these were in reality 
secondary cases following the escape of the 
fungus from another part of the bowel. 

It is not unknown for the site of entry or 
escape of the fungus to heal completely. In the 
case recorded by Barth, the illness started with 
tenesmus and the passage of mucus followed 
by acute abdominal pains, fever, and an ab- 
scess in the lower abdomen. At the autopsy, 
15 months later, the rectum was fixed in a mass 
of hard actinomyecotie tissue. The 10 em. long 
appendix, which contained a soft concretion, 
was firmly adherent by its tip to the rectum, 
and there was found a communication between 
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the lumen of the rectum and that of the ap- 
pendix by a narrow channel at the site of 
adhesion. There can be little doubt that the 
primary infection was through a perforation 
of an acutely inflamed appendix. The appen- 
dix at the time of autopsy was free from all 
signs of disease. 

The case of rectal actinomycosis, secondary 
to perforation of a gastric ulcer, caused great 
difficulty in diagnosis; the hard mass felt bulg- 
ing into the anterior wall of the upper rectum 
even caused the possibility of a retained swab 
to be considered. Exploration proved this an 
incorrect supposition, but the true diagnosis 
was only made when secondary actinomycosis 
abscesses were discovered in the liver. 

Symptoms Caused by Actinomycosis of the 
Rectum: With what symptoms may a patient 
suffering from actinomycosis of (or near) the 
rectum come to the proctologist ? Usually with 
one of the following—pus, muco-pus, or mucus 
in the stools; diarrhea, constipation, or diar- 
rhea alternating with constipation; suppura- 
tion by the side of the rectum or anus ; obstruc- 
tion of the large bowel with abdominal disten- 
sion; piles or fistula, or it may be that in a 
routine examination of a patient with lower 
abdominal tumor, the observer may find a 
swelling bulging into the rectum on its ante- 
rior, lateral, or even posterior wall, or maybe 
all around it. 

Such a diversity of possible symptoms shows 
that there is nothing truly characteristic, 
therefore one should always entertain the pos- 
sibility of actinomyecosis in any difficult or 
doubtful ease. The necessary means to diag- 
nose it from syphilis, tuberculosis, amoebiasis, 
malignant disease and chronic pyogenie condi- 
tions need not be elaborated here. The only 
certain diagnosis is by the finding of the or- 
ganism, usually in the little granules which 
are easily seen in the pus. In those cases in 
which the hard mass softens very slowly one 
may have to wait months before any pus may 
present itself for examination. Microscopic 
examination of a piece of the hard tissue may 
not show any fungus unless numerous sections 
are scrutinized. It is well always to make an 
attempt to culture the organism, and one must 
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beware of being misled by the occurrence of 
an occasional filament of a saprophytic actino- 
myeces in the pus. There are no reliable blood. 
tests for infection by actinomyeosis and _ in 
making my list I have excluded several cases in 
which the only indication of the disease was 
a blood-reaction. 


The outlook for patients suffering from 
rectal actinomycosis has, until recently, been 
erim. Most of them have succumbed sooner 
or later for the number of cures could be 
counted on the fingers of one hand. The meth- 
ods of treatment have been varied. Potassium 
iodide has been the main drug used in spite 
of the fact that it is not a specific; it certainly 
seems to soften the mass but does not cure. 
In any ease there is no need to give large doses. 
Ten grains, three times a day in a glass of 
milk, should be sufficient. Five or 10 drops of 
tineture of iodine in the same medium is also 
good. Radiation by intensive or graduated 
doses of x-rays sometimes benefits. In a few 
cases radium has been of assistance. Antisep- 
ties, such as copper sulphate and formalin, are 
painful and unnecessary. Vaccines and sera 
are of little avail. Lately the sulphonamide 
group of drugs have proved of some use, but 
chiefly to combat secondary infection. 


Most of the pathogenic varieties of actino- 
mycosis are sensitive to penicillin. During the 
last three or four years I have seen some re- 
markable effects of penicillin upon certain 
eases of actinomycosis. In giving the drug for 
this disease it is essential that it be given in 
large doses for long periods of time without 
any intermission. It is of little use giving a 
short intensive course. The patient should be 
given half a million or a million units daily 
for a period of one month, two months or even 
three months. I do not give it three-hourly fo: 
this is very irksome to the patient. One cai 
give two or three large doses daily in concen 
trated form. A little local anesthetic can b 
combined with the drug so that the injectio: 
(intramuscular) will be almost painless. Peni 
eillin holds out the possibility of overeominy 
this fell disease which previously resisted mos 
of our efforts. 





The Surgery of Sepsis 


PHILIP H. MITCHINER, M.D., M\S., F.R.C.S., D.Ch. 
LONDON, ENGLAND 


O GREATER revolution in surgical 
treatment has occurred during the 
past 10 years than in connection with 
epsis. This has resulted largely from the in- 
roduetion of chemotherapy and biotherapy, 
‘or the introduction of sulphonamides, peni- 
‘jllin, streptomycin and other substances 


vhiech profoundly affect biochemical reactions, 
oth of the leucocytes towards bacteria and 
‘{ the bacteria themselves, has modified the 
.irgieal treatment necessary in the manage- 
ient of these previously dreaded conditions 


of sepsis. 

We know the properties of the sulphona- 
sides, of penicillin and of streptomycin. We 
know that while the sulphonamides and strep- 
tomyein ean be taken by mouth, penicillin is 
destroyed by the gastrie juices, and to attain 
sufficient concentration in the blood to be 
lethal to bacteria, it is necessary to give it 
intramuscularly or intravenously. But one 
must remember some of the snags which may 
result from the indiscriminate and careless 
use of these substances. First, one must re- 
member that they are selective in their action 
on certain bacteria, and fortunately, to a 
vreat extent complementary. Penicillin is par- 
ticularly effective in dealing with staphylo- 
coeeci and not without considerable effect on 
streptocoeci, gonococeci and spirochaeta of 
syphilis, likewise the meningococeus and the 
microecoceus catarrhalis are to some extent 
sensitive. Sulphonamides, on the other hand, 
while lethal to streptococcus, gonococeus and 
bacillus coli, have little or no effect on the 
staphylococcus, and none at all on the bacillus 
typhosus, in which last they resemble penicil- 
lin. Streptomycin has a marked reaction on 
the bacillus pyoeyaneus and bacillus coli, but 
very little effect again, if any, on the bacillus 
typhosus, although its derivative, chloromyci- 
ten, is reported to have considerable effect on 
this last organism, as well as on the bacillus 
pyocyaneus and the virus of typhus fever. 

It is essential, therefore, to ascertain in all 
cases of infection the etiological micro- 
organism, in order that the suitably appli- 


cable remedy may be employed with success. 
The continued employment of any of these 
agents without a rapid and obvious improve- 
ment in both the general and local condition 
of the patient, and a fall of temperature and 
pulse, is a clear indication that no effect is 
being exercised on the causative organism. In 
these cases, and if these results are not noted 
within 48 hours of the commencement of 
treatment, this should be stopped, as cer- 
tainly in the case of the sulphonamides severe 
toxic reactions may be manifest while in the 
ease of penicillin and streptomycin it must 
never be forgotten that anaphylactic reactions 
not infrequently occur if a second course 
should be necessary. 

The toxie effects of sulphonamides can be 
eruptions, cyanosis due to the formation of 
methemoglobin, while if the fluid intake is not 
adequately maintained, albuminuria, head- 
aches, edema and rarely uremia which is oc- 
easionally fatal, are by no means uncommon 
sequel, not only from over-dosage but from 
an idiosynerasy to these potent drugs. In the 
ease of penicillin, reactions to the first series 
of injections are uncommon, but at the sec- 
ond or subsequent courses of injections, 
anaphylactic symptoms are not rare, and it is 
always wise to ascertain, before starting a 
repeat course, by intradermal injection of a 
small dose to see if anaphylactic reactions are 
likely to oeeur. 

The presence of an edematous ring around 
the dermal injection indicates generally that 
the patient must be gradually desensitized 
before full dosage is employed, otherwise 
general edema, which may not infrequently 
cause urgent dyspnea, and severe pulmonary 
trouble, is liable to result, and may give cause 
to very grave anxiety ; nor are such symptoms 
always controlled by the administration of 
adrenalin or some similar drug. The use in 
bulk dosage of streptomycin produces de- 
rangement of the semi-circular canals, so that 
the patient remains ataxic, and in many eases 
of meningitis the patient survives in a state 
of. idiocy. 
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Finally, once pus has formed, i. e., an 
abscess is present, or a necrotie slough ap- 
peared in the tissues, no amount of chemo- 
therapy will remove these; but they will 
continue to increase in size and spread locally, 
even though the contents may be apparently 
sterile. If this is not borne in mind fatal dis- 
asters, such as the bursting of a cerebral or 
mastoid abscess into the meninges or ven- 
tricles, may follow not infrequently. Bone 
necrosis will still occur in apparently con- 
trolled finger pulp infection, while the 
presence of an undetected sequestrum or 
slough will cause toxemia and subsequently 
severe local reaction, although for the time 
being both the patient’s pain and local signs 
are frequently almost absent, a fact which 
often lulls the unsuspecting medical practi- 
tioners and the patient into a sense of false 
security—all too often dramatically shattered. 
All these substances depend on the blood 
stream to reach the area of infection, so that 
where there is no blood supply (gangrene) 
or a very poor one (chronic varicose ulcera- 
tion with fibrosis) little or no result will fol- 
low their use. Lastly these substances do not 
penetrate from the general blood stream into 
the meningeal and pleural cavities, very 
slightly to the peritoneal, and only poorly to 
the synovial and bursal spaces. To be present 
in sufficient quantities to combat infection 
locally, penicillin must be introduced locally 
into the eavity and in sufficient quantity to 
reach all parts after pus, if present, has been 
withdrawn. 

With these introductory cautions as to the 
limitations of the beneficial effects of the sul- 
phonamide drugs, penicillin and streptomy- 
cin, it will be obvious to you that surgery still 
plays an important part in the treatment of 
all septic conditions. The surgeon must be 
alert if called in to septic conditions which 
have been treated already by one of those 
substances, for the absence of local signs and 
general improvement and the freedom from 
pain and temperature of the patient may lead 
to a slipshod examination in which he will 
fail to detect the presence of a local abscess 
or a sequestrum, both of which need surgical 
interference, not only for their security but 
for the safety of the patient’s health and also 
his life. 
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One may now indicate briefly the manac 
ment of the commoner septic conditions m 
with on the understanding that suitable che:; 
otherapy will be employed on all occasions so 
that the local signs may be masked or absent. 

Septicemia, Pyemia, Toxemia (Including 
Puerperal Sepsis): These three most dreaded 
conditions have lost much of their terrors 
under modern conditions and indeed are sel- 
dom brought to the surgeon where chemother- 
apy has been employed promptly and effi- 
ciently. It should be borne in mind that time is 
of great importance in securing the prompt 
control of the infection and while a blood cul- 
ture is being prepared, both sulphonamide 
and penicillin should be administered to- 
gether. Once the culture has been obtained, 
only the appropriate substance kept in con- 
tinued use should be discontinued once the 
patient’s temperature has been normal for 48 
hours. 

Boils: Boils and pimples, nearly always 
staphylococeal in origin, yield readily to peni- 
cillin treatment but if local pus exists, incision 
is essential to secure its exit and to let the 
local condition clear up. Such incision should 
not be made until the patient has been under 
the influence of penicillin for 48 hours at least, 
unless special conditions contraindicate. It 
should be remembered that recurrence of boils 
is frequent after penicillin therapy and that 
the second and subsequent attacks do not 
clear up with the same facility as the original 
attack. I have found it very valuable—should 
a second crop of boils oceur—to supplement 
the penicillin therapy with a course of injec- 
tions of stanoxyl and then take a bottle of 
stout daily for two or three months. ! or 
teetotalers a teaspoonful of brewers’ yeas! in 
milk can be substituted with equally good re- 
sults. A similar line of treatment remains val- 
uable in those addicted to earbunceles, and 
here a course of iron tonie in addition is fre- 
quently of great value. 

Carbuncles: The treatment of carbules 
has been completely revolutionized, for if \,en- 
icillin is administered before the earbunele lias 
developed, i.e., necrosis occurred, the ¢ ::di- 
tion usually “melts away” and complete : ’s0- 
lution oceurs within two or three days If, 
however, the slough is already formed, en 
local incision and curettage are necessar) for 
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its removal. But this should not be carried 
out until the patient has been under peni- 
cillin treatment for several days as the pain 
and toxemia will rapidly disappear even 
though the slough is still present. Here again, 
other crops of carbuncles may occur after 
penicillin therapy. In the case of carbuncle of 
the face or lip the old adage that surgical in- 
terference is contraindicated is still true. 

Erysipelas: Here penicillin and sulphona- 
mides not only clear up the condition rapidly, 
but also prevent recurrences, so often seen 
previous to the introduction of chemotherapy. 

Cavernous Sinus and Lateral Sinus Throm- 
bosis: These conditions, once fatal, now if 
promptly treated with large doses of penicil- 
lin and sulphonamide, have a very low mor- 
tality, and recovery is the rule in these 
previously serious cases. But it must be re- 
membered that the blockage of the efferent 
channels of the brain may cause some cerebral 
change and embarrassment which can be per- 
manent. 

Suppurative Osteitis (or Osteomyelitis): 
Osteomyelitis has also lost much of its terrors 
and if promptly treated with penicillin ther- 
apy some 90 percent of the cases proceed to 
complete resolution. If the sequestrum has 
formed, subsequent removal is required un- 
less it is very small and nature removes it by 
the process of ulceration and absorption into 
the blood stream. Septicemia which is always 
present in these cases is adequately controlled 
by penicillin. Joint infections are unknown if 
chemotherapy is employed here and fatal 
results most uncommon. 

Penetrating Wounds of the Joints: Wounds 
can be treated safely by fixation and extension 
in cases where chemotherapy can be admin- 
istered. Similarly, extensive and even mildly 
infected wounds can be sutured per primam 
after adequate excision and surgical cleaning, 
provided that no tension exists on the suture 
line either in the deeper or superficial tissues, 
while delayed second suture in 48 hours ean 
be carried out with impunity in the presence 
of adequate chemotherapy. 

Acute Appendicitis and Sub-phrenic Ab- 
scess: The use of chemotherapy, while dimin- 
ishing the general toxemia and its inevitable 
masking the local signs, is not without risks. 
For as already indicated, abscesses continue 
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to spread and sooner or later will rupture, 
often with disastrous results, and its presence 
may be very difficult to detect. Therefore, in 
acute appendicitis prompt surgery within the 
first 48 hours is still the golden rule of surgical 
procedure. 

Diverticulosis and Cholecystitis: The ad- 
ministration of sulphonamide, in the form of 
sulphaguadine, does much to reduce the tox- 
icity of the bowel contents and therefore 
lessen the severity of the symptoms. This is 
also a wise precaution where practicable be- 
fore any intestinal operation for resection or 
suture of the bowel wall. In general peritonitis 
the administration of sulphonamide is indeed 
beneficial in combating toxemia. Curiously 
enough, the addition of penicillin seems to 
enhance the good results obtained, but this 
administration in no way lessens the neces- 
sity for the removal of the cause of the peri- 
tonitis, nor diminishes the need for a con- 
tinued intravenous administration of saline 
to replace fluids and chlorides, or the use of 
gastric suction to alleviate the patient’s dis- 
tress from the vomiting which is an otherwise 
distressing and exhausting symptom. 

Pulmonary Abscesses: These are usually 
greatly benefited by chemotherapy which, by 
diminishing local inflammation, may enable 
them to be evacuated through the natural 
passages, usually by suction. Should this not 
be possible incision and drainage are still nee- 
essary. 

Empyema: This calls for surgical interfer- 
ence and drainage, and it must be remembered 
that if chemotherapy is to be of any value 
the substance must be introduced directly into 
the pleural cavity in sufficient quantity to 
come in contact with all the infected area, for 
as in meningitis these substances do not pene- 
trate from the blood stream through the pleu- 
ral or meningeal membranes. There is some 
penetration through the peritoneum and some- 
what more through the synovial membrane, 
but in all these cavities to enable really effi- 
cient results, the chemotherapeutic substance 
must be introduced locally, and as already 
stated, in sufficient quantity to come in contact 
with all the affected area. Needless to say, pus 
should be withdrawn in considerable quanti- 
ties before the chemotherapeutic substance is 
introduced. 
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It has long been my practice to empty 
the pleural eavity and close it completely. 
This was successful in some 70 percent of 
pneumococeal empyema and with chemo- 
therapy it should be equally successful, if 
not more so, with all forms. Of course in 
empyema of long standing where the lung 
is tied down by fibrosis and thickened pleura, 
such treatment cannot be expected to be suc- 
cessful. 

Meningitis: This has been successfully 
treated by the intracranial introduction of 
penicillin and also by intraspinal application, 
but it must be remembered that the brain cells 
are frequently damaged and the cerebral con- 
dition is by no means always normal if the pa- 
tient survives. This applies equally to those 
eases of tuberculosis meningitis which have 
been treated successfully by streptomycin. 

Venereal Diseases : Gonorrhea, syphilis, yaws 
and lymphogranuloma yield readily to peni- 
cillin (but no, or so little immunity results) 
so that second and subsequent infections are 
common. Sulphonamides are probably more 
efficacious in the treatment and cure of gonor- 
rhea. 

SUMMARY 


An endeavor has been made to correlate the 
alteration in treatment of septic conditions 
due to the use of chemotherapy with the ne- 
cessity for adequate surgery ; and to show that 
the problems of diagnosis and treatment are 
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even more difficult nowadays, due to the mask- 
ing of physical signs and symptoms by the 
use of sulphonamides and penicillin. 


RIASSUNTO 


Richiama l’attenzione sopra le difficolta’ di 
correlare opportunamente la cura chirurgica 
delle infezioni settiche con la chemioterapia. 

La penicillina ed i sulfamilici aumentano 
infatti le difficolta’ diagnostiche col mascherare 
i sintomi soggettivi ed obbiettivi. 


SUMARIO 


Se ha tratado de correlacionare el trata- 
miento de las condiciones septicas por la 
chemoterapia con la cirujia. Tambien se ha 
tratado de demostrar que los problemas diag- 
nosticos y terapeuticos de estas condiciones 
es hoy en dia mas dificil debido al enmascara- 
miento de los signos fisicos pos los sulfona- 
midos y la penicilina. 


SOMMAIRE 


L’auteur nous a démontré les avantages 
dans le traitement d’états septiques qu’il y a 


d’employer la chémothérapie associée 4 une 


chirurgie adéquate. Il démontré que le 
probléme de diagnostique et de traitement 
est plus difficile de nos jours vus que les 
symptomes et les signes physiques sont 
masqués par l’emploi de sulphonamides et de 
la pénicilline. 





Some Technical Considerations in the Resection of 
Carcinoma Involving the Lower Esophagus 


NORMAN C. TANNER, F.R.C:S. 
LONDON, ENGLAND 


ESECTION of the lowest esophagus and 
R upper stomach has now become a rou- 
A tine and reasonably safe operative pro- 

‘dure, and so it is well to consider the various 

chnieal details with the object of discovering 
‘ww we can improve the operation. The desire 
. to make the operation more radical, in order 

e limits of resection, thus increasing the 
operability rate, and making the operation 

ifer. 

With these desiderata in mind, I would like 
i. diseuss two points, first the extent of the 
, soeedure in patients with carcinoma of the 
upper stomach and adjacent esophagus, and 
second the anastomosis. 


Fig. 1. Outline of the abdominothoracic incision. 


I do not propose to discuss the approach 
beyond restating my preference for the abdom- 
inothoracie approach to tumors of this re- 
gion (Fig. 1). The abdominal part is a left 
sided transverse incision commencing midway 
between the xiphoid process and the umbilicus 
and the thoracie part is an extension of this 
incision into the seventh, eighth or ninth inter- 


costal space, dividing the diaphragm back to 
the esophageal hiatus. 


THE EXTENT OF THE OPERATION 


In cases of adenocarcinoma of the upper 
stomach invading the esophagus, apart from 
invasion of the blood stream and of the lym- 
phaties, there are four typical routes of extra 
gastric spread which will require the surgeon’s 
careful attention if complete eradication of 
growth is to be attained. 

The first is by direct invasion of the dia- 
phragm in the neighborhood of the esophageal 
hiatus. This is so common, and even occurs 
with the squamous celled tumors of the lower 
esophagus, that I believe that a ring of dia- 
phragm—the circumference of the esophageal 
hiatus, should be excised as routine procedure 
in all carcinomas which involve the part of 
the esophagus passing through the diaphragm. 
This is not difficult and needs no description. 
The branches of the inferior phrenic vessels 
are met on more than one oceasion, for they 
approach close to the esophagus. On the pos- 
terior aspect of the esophagus great care is 
necessary because there is so little diaphrag- 
matic tissue between the esophagus and aorta. 

The next point is the upper part of the 
gastrohepatic ligament. Here again neoplastic 
thickening extending into the hilum of the 
liver is so common that all but the lower part 
of the gastrohepatie ligament should be re- 
moved as a routine, even in the earlier neo- 
plasms in this area, severing the ligament flush 
with the liver. 

We are indebted to Professor Michel for his 
contribution on the vascular abnormalities 
which may be encountered here, and we must 
bear these in mind. 

Third, and most important because it is 
very common, is by posterior invasion of a 
growth of the upper stomach into the peri- 
toneum of the posterior wall of the lesser sae 
or into the pancreas itself. This extension by 
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Fig. 2. The gastric lymphatic drainage. 


no means renders a case inoperable. In such 
cases or even in cases where the growth has 
only invaded the peritoneum of the posterior 
wall of the stomach, I make a routine resection 
of the posterior wall of the lesser sae with or 
without hemipancreatectomy. 

After freeing the growth from the dia- 
phragm and freeing the great omentum from 
the transverse colon I make an incision in the 
peritoneum lateral to the stomach and spleen, 
and then strip this peritoneum medially. This 
brings one behind pancreas and behind the 
lesser sac of peritoneum. Sometimes the adrenal 
is attached to the tumor and in such a ease 
it can be removed without ill effect. Next the 
dissection is continued until the celiae axis is 
met and here first the splenic and then the left 
gastric arteries are divided at their origin. 
The splenie vein is divided just before its 
junction with the inferior mesenteric vein 
and at this level the pancreas is transected, 
thereby removing a little over one half of the 
organ. The rest of the operation proceeds as 
usual. 

Apart from the obvious advantage of remov- 
ing the peritoneum and the organ into which 
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the gastric growth is tending to spread (ij- 
rectly, this operation removes a great de: 
more of the glandular field (Fig. 2). Many «f 
the lymphaties from the greater curvature si: 

of the upper stomach pass to the region of t}, 

splenic hilum and hence to the glands abo. 

the left half of the pancreas and both of these 
extensions are ablated by the operation. In 
less advanced eases, it is of course possible to 
spare the pancreas and just remove the peri- 
toneum of the lesser sae lying above it. 

A less common and important extension is 
invasion into the liver. Most such cases are so 
advanced that distant glandular and _peri- 
toneal metastases make further surgery futile. 
Occasionally a type of growth is encountered 
which tends to extensive local invasion without 
widespread peritoneal or glandular invasion 
and in such eases partial hepatectomy is worth 
while. The liver is first transfixed with multi- 
ple mattress sutures and then transected re- 
moving part or most of the left lobe ; this is not 


Fig. 3. The classical method of inserting the esopha: "1s 


into the anterior surface of the stomach (postoperat \¢ 
x-ray). 
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usually a matter of grave operative difficulty. 
It requires more optimism and patience on the 
part of the surgeon than special technical skill. 

No ill effects follow hepatectomy but some 
slight inereased looseness of the bowels may 
follow the pancreatectomy if a wide gastrec- 
tomy is also required, but even if total gastrec- 
tomy and hemipancreatectomy are done, no 
severe diarrhea occurs. 


Fig. 4. Resection of the greater part of the stomach 
with author’s method of end to end anastomosis. 


TECHNIC OF ANASTOMOSIS AFTER RESECTION 


It has become a routine surgical practice to 
close the cut end of the residual stomach and 
to anastomose the cut end of the esophagus to 
an opening in the anterior wall of the stomach 
(Fig. 3). For some reason anastomosis to the 
cut end of the stomach has been frowned on. 
In my last 12 such resections I have used an 
end-to-end anastomosis, and have found that as 
well as enabling one to resect more stomach— 
an important point in adenocarcinoma of 
the cardia, it also makes a most excellent fune- 
tioning stoma, and I have always been able, 
postoperatively, to pass a full sized esophago- 
scope through it with ease. 

The technic of anastomosis varies, depend- 
ing on the amount of gastric tissue removed. If 
most of the stomach is removed, a triangular 
part of the pyloric antrum is left (Fig. 4). 
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Fig. 


5. Same as Fig. 4. 


The method of closure I have found secure in 
such a ease is to close part of each end of the 


eut surface and anastomose the esophagus to 
the middle part. The two angles left are then 
brought against the side of the esophagus and 
sutured to it, thus greatly strengthening the 
anastomosis (Fig. 5). 


Author’s method of end-to-end anastomosis 
where less stomach is removed. 
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Fig. 7. Same as Fig. 6. 


If much of the stomach is conserved, as is 
permissible in the case of squamous celled tu- 


mors of the lower esophagus (though the 


glands around the left gastrie artery must 
always be removed) then an oblique cut end 


results (Fig. 6). Much of the lesser curve side 


Fig. 8. Postoperative x-ray showing end-to-end esopha- 
> . > 
gogastrostomy. 
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Fig. 9. Total gastrectomy with end to end Roux’ 
type esophagojejumostomy. 

of the greater curve side is 
closed and again an end-to-end anastomosis is 
made. This gives added length to the stomach 
enabling the anastomosis to be made with less 
tension. The lesser curve side is then inverted, 
the greater curve end is stitched against the 
side of the esophagus to take off the strain 
(Fig. 7), and if possible a third row of sutures 
is used to give added safety (Fig. 8). 


and a minimum 


Fig. 10. Same as Tig. 9. 
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Fig. 11. Postoperative x-ray after total gastrectomy, 
hemipancreatectomy, removal of lesser sac, with end 


to end esophagojejumostomy. 


TANNER: TECHNICAL CONSIDERATIONS IN THE RESECTION OF CARCINOMA 


In the more extensive upper gastric neo- 
plasms it is necessary to remove the whole 
stomach (Fig. 9). In these cases I have for the 
last two years made a habit of transecting the 
jejunum and mobilizing it after the method of 
Roux, and making end-to-end esophagojeju- 
nostomy (Fig. 10). This undoubtedly leaves 
the safest and most comfortable reconstruction 
possible after total gastrectomy (Fig. 11). 

In all these anastomoses the part anasto- 
mosed to the esophagus is drawn well up and 
then anchored to the mediastinal pleura, to 
obviate any tension. I think it is most impor- 
tant however not to stitch the pleura too 
snugly and so close off the mediastinum com- 
pletely or a closed mediastinal infection may 
become possible. The mediastinum must be left 
free to drain into the pleural cavity. Any 
pleural exudate can subsequently be removed 
by aspiration for I believe that it is safer to 
aspirate postoperative pleural exudate than 
to leave in a pleural drain. 

I have dealt with one or two of the many 
points in this interesting subject, but only by 
pooling our personal experiences and relating 
our troubles and successes, will progress be 
made. 





The End Results of Thyroidectomy 


GORDON S. FAHRNI, M.D. 
WINNIPEG, CANADA 


HE introduction of the use of thiouracil 

and later propylthiouracil in the treat- 

ment of hyperthyroidism a few years 
ago, brought with it the hope that this drug 
might usher in a medical cure for this disease. 
The administration of either of these drugs 
causes a great change in the structure of the 
thyroid gland. Colloid with its iodine rapidly 
disappears from the gland. The whole thyroid 
becomes more vascular and the epithelial cells 
become taller and increase in number. The 
drug is thought to interfere with the produc- 
tion of thyroxin and this activates the thyroid 
stimulating hormone of the pituitary gland 
which in turn causes the histological changes 
mentioned above. 

Throughout this change there is a definite 
clinical improvement in the hyperthyroid pa- 
tient. During this improved clinical picture 
the patient gains weight and the pulse rate 
comes down; the laboratory findings are usu- 
ally routine, the basal metabolic rate comes 
down at the rate of something like one percent 
per day on 50 mgm. of propylthiouracil, four 
times daily or on a dose of 0.2 gm. thiouracil, 
three times daily. The protein bound iodine of 
the blood decreases and a more normal balance 
in nitrogen, ealeium, phosphorus and choles- 
trol is established. 

In the use of thiouracil it is important to 
watch for complications, the most frequent and 
serious of which is agranulocytosis. Less ecom- 
monly found are sore throat, fever, lymph- 
adenitis, salivary gland enlargement, skin 
rash or nausea and vomiting. More rarely 
yellow atrophy of the liver has been encoun- 
tered. It has been found that these complica- 
tions are met with much less frequently when 
propylthiouracil is used. Unfortunately, it 
has been found that although the clinical im- 
provement is fairly constant under treatment 
with either of these drugs the goitre does not 
disappear, indeed it may become larger. When 
the drug is discontinued a large percentage 
of hyperthyroid patients relapse and some 


have done so while still under treatment. 
Throughout treatment it is important to 
watch for complications. 

The uncertainty of the final result of treat- 
ment of hyperthyroidism with these goitro- 
genic drugs has led most observers to feel that 
subtotal thyroidectomy should be done when 
the patient has made the usual preliminary 
improvement. 

These drugs cannot be expected to destroy 
the adenomatous goitre whether toxie or non- 
toxie, so that surgery still remains the only 
adequate procedure for the cure of this dis- 
ease. 

Because of the fairly constant reduction of 
hyperthyroidism by these drugs, they have 
been of great help in preparing the very sick 
hyperthyroid patient for surgery. Indeed it 
has meant that these patients may now un- 
dergo thyroidectomy without the fear of post- 
operative hyperthyroid crises which formerly 
was the chief cause of death following this 
operation. 

One disadvantage in the use of propylthiou- 
racil is the length of time taken to prepare 
the patient for operation. For this reason 
many of us still depend on the known improve- 
ment under Lugol’s solution preoperatively 
over a period of eight to 12 days, instead of 
waiting for as many weeks to get the maxi- 
mum benefit from propylthiouracil. This is 
particularly important when patients come 
from a distance and when hospital beds are 
in such short supply. In the sicker patients 
however it is important to accept this pro- 
longed preoperative treatment with propy!- 
thiouracil in the interest of safety in opera- 
tion. We have thought that even when 
prepared in this way it is beneficial to admin- 
ister Lugol’s solution for a week before thy- 
roidectomy. In addition to improving the 
resistance of the patient to operation, the invo- 
lutional change brought about by iodine makes 
the goitre more easily handled at operation. 

With the threat of thyroid crisis eliminated 
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it is the responsibility of the surgeon to de- 
velop a technic that should assure a cure 
and prevent serious complications. 

The type of anesthesia is an important fac- 
tor in thyroidectomy. For many years we 
have found ourselves using local procaine 
anesthesia for our very sick patients, whereas 
we often combine this with superficial cyclo- 
propane and oxygen inhalation anesthesia in 
the more simple types. Local anesthesia alone 
however has many advantages and we have 
found ourselves using it to a steadily increas- 
ing degree. It gives a sense of satisfaction to 
have the patient speak when working in the 
immediate vicinity of the recurrent laryngeal 
nerves and this is not possible when an intra- 
tracheal tube is ‘in situ’. 

The diagnosis of frank hyperthyroidism, 
whether of the diffuse or nodular type is 
fairly well standardized, but the same cannot 
be said of the more atypical forms. This 
applies more commonly to the nodular goitres. 

There seems to be a prevailing opinion that 
if the B.M.R. is not abnormally elevated the 
goitre may be ignored. It is quite common 
to find these old nodular goitres existing for 
years while the patient becomes progressively 
more weak and disabled. Auricular fibrilla- 
tion may develop and congestive heart failure 
ensue before the patient is referred for sur- 
gical treatment. During this time these people 
may complain of pain in back and the older 
type sometimes notices that they are develop- 
ing a kyphosis of the thoracie spine. An x-ray 
study will oceasionally disclose considerable 
demineralization of the vertebrae and some- 
times a compression fracture of one or more 
vertebral bodies. Other bones may be involved 
also. 

It has been known for a long time that 
hyperthyroidism inereases the excretion of 
calcium both by the urine and faeces, whereas 
in hyperparathyroidism the abnormally ex- 
cessive excretion is through the kidney alone, 
and is more rapid than in hyperthyroidism. 
For these reasons, renal calculi are much less 
common in the latter condition. In hyperthy- 
roidism the serum calcium and phosphorus 
seem to remain within normal limits whereas 
in hyperparathyroidism the serum calcium 
goes up and serum phosphorus goes down. 

It is suggested that when investigating 
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osteoporosis, hyperthyroidism should be 
thought of as a cause. This condition occurs 
only after an active goitre has existed for 
some years and in the nodular type the B.M.R. 
may be within normal limits. Following thy- 
roidectomy the pain in the back, hip or feet 
disappears and recalcification takes place 
slowly. 

Hyperthyroidism and so ealled nontoxic 
nodular goitre are found not uncommonly in 
association with such diseases as hypertension, 
organic heart disease, either rheumatic or 
sclerotic in character. In the latter, anginal 
pain may occur on exertion. Removal of the 
goitre in such patients takes a great load off 
the heart and makes it much easier to handle 
the associated disease. To this group should 
be added diabetes mellitus, which ordinarily 
is aggravated by toxie goitre. 

Carcinoma of the thyroid when seen, is usu- 
ally secondary to an adenomatous goitre and 
the solitary adenoma is more prone to malig- 
nant degeneration. Surgery is the only known 
eure for adenomatous goitre and when this is 
accepted more generally the incidence of thy- 
roid carcinoma will fall sharply. 

Aberrant thyroid nodules should be _ re- 
moved, they are commonly malignant, usually 
of the papillary carcinomatous type. The pre- 
vailing but not universal opinion is that they 
are metastatic growths from a malignant nod- 
ule in the thyroid lobe of the same side so 
that this lobe should also be removed and a 
search made for the primary growth. 

In the last few paragraphs I have tried to 
stress the importance of recognizing the poten- 
tial for morbidity of and damage to vital 
structures and functions of the human body. 
which is inherent in the so called nontoxic 
nodular goitre. Indeed these are the neglected 
people, many of whom have earried their 
burdens masked to themselves as well as their 
physicians until over the years of semi- 
invalidism cardiae decompensation develops or 
a chance x-ray plate for pain in the back 
discloses a decalcified vertebral column, with 
perhaps a compression fracture of one or more 
vertebrae. 

The patient would be spared these years of 
fatigue and misery as well as the final col- 
lapse, if we all recognized that the old nodular 
goitre has a potential for causing a heavy dis- 
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ability in the face of a normal or lower than 
normal basal metabolic rate. This recognition 
should insure early removal of the offending 
nodular goitre, the only known cure as yet 
for this type. 

In attempting to assess the present status 
of surgical treatment in diseases of the thyroid 
gland it might be pointed out that it is still 
pretty much indispensable to a cure in diffuse 
toxie goitre, while in the nodular goitres, 
whether toxie or not, no other means of cure 
is known. 

Prior to the introduction of thiouracil and 
propylthiouracil the mortality from thy- 
roidectomy had steadily dropped during the 
two preceding decades in the hands of those 
particularly interested and trained in this 
field of surgery. There still remained however 
a mortality of around one percent and up- 
wards. In analyzing these deaths in our own 
practice and among those of some of our 
friends across the continent, it was found that 
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the majority of them were due to hyperthy- 
roid crises after operation. 

Since the introduction of the goitrogeni« 
drugs this complication has entirely disap- 
peared, so that in the absence of faulty technic 
and reasonable care against postoperative 
thrombosis and embolism and lung complica- 
tions, a death following thyroidectomy shouli| 
be rare and indeed a good reason for a soul 
searching review of the management of the 
case. 

We have entered the ‘atomic age’ and with 
it a period of intense research into the pos- 
sibilities for good and evil of ‘the splitting of 
the atom’. Isotopes of different types have 
been made available for medical research. Of 
these, radioactive iodine is receiving much at- 
tention at the hands of capable research 
groups in regard to its potential for thera- 
peutie action on diseased conditions of the 
thyroid gland. The end results of these inves- 
tigations are awaited with keen interest. 
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Vascularization of the Myocardial Capillary Bed 
by Arterialization of the Cardiac Veins: 
An Experimental Study" 


JOHN D. STENSTROM, M.D., F.R.C.S. (C.) 
VICTORIA, B. C. 


YURTHER studies on reversal of the cir- 
culation in the left ventricle have been 

4+ made. There is now some evidence that, 
' least in some dogs, the myocardial capillary 
“1 ean be perfused with arterial blood di- 
«ted through the cardiae veins. That this 
rterial blood is utilized by the myocardium is 
siggested by the fact that immediate or de- 
layed ligation of a major coronary artery is 
not routinely followed by ventricular fibrilla- 


tion or infarction.’ 2 * 4° Arterialization of 


the eardiae veins requires complete occlusion 
of the coronary sinus plus an arterio-sinus 
anastomosis. The effects of complete acute si- 
nus ocelusion and arterialization in a normal 
dog heart are serious and often fatal.” 


4,5, 6 


CORONARY SINUS OCCLUSION 


The immediate effect of acute complete 
sinus occlusion has been described by many 
workers and is apparently common to most 
dogs.*!* Following occlusion, the sinus and 
superficial cardiac veins become markedly 
distended. The entire left ventricle and the 
adjacent part of the right ventricle become 
cyanotic. Veins previously not seen become 
apparent. Occasionally petechial hemorrhages 
and larger extravasations appear under the 
epicardium adjacent to the turgid sinus and 
left ventricular veins. The pressure in the 
sinus and cardiac veins is greatly elevated 
approaching or exceeding aortic pressure.’* 
38.19 Otto’ records the results of sinus 
occlusion. In addition to the usual phenom- 
ena—‘the left ventricle and appeared fune- 
tionless, hanging like a distended sae from 
the contracting portion of the heart’. Cohn- 
heim’® found that single cardiae veins could 


* Read_ before the Western Regional Group Meeting, 
Medical Division, Research Council of Canada, Saska- 
toon, Sask., Feb. 24, 1949 

This work was done a the Royal Jubilee hospital, 
Victoria, B. C., with the aid of a grant from the Medical 
Division, Research Council of Canada. 
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be tied without damage to the heart but that 
most hearts, though not all, became cyanotic 
if the coronary sinus was obstructed. In 
one-half hour there was great bulging of the 
veins, dilatation of the arteries and evidence 
of exudation of blood into the heart wall; the 
heart rate slowed and sometimes cardiac 
death ensued. 

Robertson!’ '* found that the immediate 
effect of obstruction of the sinus varied _ be- 
tween both species and individuals in the 
same species. Again the effect varied with the 
site of obstruction. If the middle cardiae vein 
entered the sinus proximal to the occlusion 
it was separately ligated to occlude com- 
pletely all venous drainage from the left heart 
wall; in some such hearts this final step 
brought about left heart congestion not pre- 
viously present. 

In 90 percent of one series of dogs there 
were the typical changes. In only 12 percent 
of another series did cyanosis occur with sinus 
occlusion. This variation, he felt, depended 
on how well the Thebesian vessels and an- 
terior cardiac veins responded to the extra 
load on their ordinary function. While the 
vascular changes were taking place, clear 
fluid formed beneath the epicardium first 
along the larger vessels and then about 
smaller vessels. He noted in several animals 
that after a 10 to 30 minute period of eyano- 
sis and congestion, these and other signs of 
coronary sinus occlusion disappeared and the 
normal rate and contractility returned. This 
was associated with a fall in coronary sinus 
pressure. 

The mortality rate consequent upon acute 
oeelusion of the coronary sinus has varied 
considerably with different investigators. Rob- 
ertson'': 17 reported no deaths. Cohnheim*™® 
and Otto’ stated that some animals died but 
the numbers were not reported. Beck’ *® in 
a large number of experiments had a rate 
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varying from zero to 15 percent. He oc- 
cluded the sinus in 78 consecutive dogs with- 
out a death. He feels that in healthy dogs 
the sinus ean be ligated with little or no mor- 
tality. Fauteux®®*! reported a high mortality. 
Gross and co-workers” 1* had a mortality rate 
in their original series of 42 percent. In a 
later series this was reduced to 20 percent. 


The later effects of complete acute sinus 
occlusion have been described by _ several 
investigators.» % 1° 145151" — Robertson’ — re- 
corded the living and autopsy appearance of 
the hearts at varying periods after sinus li- 
gation. Upon opening the chests of dogs 24 
hours after sinus ligation had produced the 
typical acute phenomena of congestion, brady- 
cardia, ete., a characteristic bruised appear- 
ance was noted in the left ventricle conform- 
ing to the area of venous distention and 
cyanosis. There were whorls of enlarged ves- 
sels over the apex and conus arteriosus. There 
were subepicardial accumulations of opaque 
fluid and grayish opacities—probably  or- 
ganized serous fluid. The microscopic picture 
of the bruised ventricle varied from early 
edema and cloudy swelling to typical necrosis 
of muscle similar to that described by Middle- 
ton.** 


The necrosis usually existed only in the 
outer one-sixth of the left ventricle and was 
rarely found in the right ventricle. Some 
portions of the left ventricle were more se- 
verely damaged, necrotic patches extending 
as far as the mid-portion of the wall. In the 
outer half of the left ventricle there were 
greatly distended veins and eapillaries, some 
of which had ruptured. There was extravasa- 
tion of blood with rupture of surrounding 
muscle and elevation of epicardium from 
myocardium. The subepicardial space was 
filled with blood or a clear pink-staining 
fluid. Hearts exposed on the third day showed 
similar bruising. The necrosis was much more 
marked than previously and in some instances 
extended half-way through the ventricular 
wall. 


Ruptured vessels with blood extravasation 
both superficially and deeply were apparent 
and there was beginning connective tissue 
reaction in the subepicardial blood or fluid. 


Such organization was also well started 
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deeper in the wall in areas of hemorrhage, 
muscle rupture and necrosis. 

Hearts exposed on the seventh day showed 
no bruising of the left ventricle. Microscopic 
examination showed swelling of muscle cells 
with occasional nuclear changes and separa- 
tion of cells in the outer third of the wall. 
There were rare patches of necrosis. Hearts 
exposed four months later showed gray 
streakings and patches along the larger ves- 
sels with still evident whorls of vessels about 
the apex and conus. Microscopically subepi- 
cardial scarring corresponded to the gray 
streaks. There was myocardial searring in the 
outer one-half of the left ventricle. Hearts 
examined at six months revealed subepicar- 
dial and myocardial scarring in the outer 
half of the wall. Robertson concluded that 
in some dogs coronary sinus occlusion causes 
left heart congestion and a moderate to se- 
vere degree of myocardial necrosis. Since no 
deaths occurred which could be attributed to 
these effects he felt that cardiae function was 
not gravely altered. 

Fauteux”’ states that in most instances liga- 
tion of the coronary sinus at or near its open- 
ing into the right atrium results in a very 
severe congestion of the heart with dissemi- 
nated areas of ecchymosis. This very often 
produces death. In certain of his experiments 
such ligation was well tolerated. This latter 
effect, he felt, was due to a difference in 
the coronary venous pattern whereby the cor- 
onary sinus was not draining as much blood 
as in the other dogs. It is because of the 
frequency of such deleterious effects that in 
his human operations the great cardiac vein 
rather than the sinus is ligated. 

Otto’? reported deaths from sinus ligation. 
Autopsy revealed the left ventricle hard and 
thick. The eut surface oozed blood. It was 
dark in color and presented an appearance 
not unlike that which is seen in chronic pas- 
sive congestion. 

Gregg and Shipley’ ligated all grossly vis- 
ible anterior cardiac veins, the coronary sinus 
and extracardiae veins. Both ventricles di- 
lated, became very firm and markedly hem- 
orrhagie. The hearts gradually stopped. Au- 
topsy revealed extensive hemorrhage through- 
out the entire thickness of the right ventricle 
and the outer two-thirds of the left ventricle. 
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Similar ligations were done in two stages in 
chronic experiments. Two months after the 
final ligation autopsy revealed extensive scar- 
ring, cellular infiltration and decrease of 
muscle in the right ventricle. 

Beck and Mako® found that the degree of 
venous engorgement after sinus ligation var- 
ied widely. They observed the hearts at 
intervals. At three to six days the veins were 
distended, the hearts enlarged and contrac- 
tions were sluggish. At two to six weeks the 
distention was still evident but less in degree. 
At four months no venous distention was 
noted. At autopsy in all hearts in which 
venous stasis had been produced there was 
evidence of fibrosis in the fat around the cor- 
onary artery. This fibrosis was not found in 
the heart muscle. 

Beck and co-workers' have found myocar- 
dial hemorrhage after sinus ligation. Later 
they were able to ligate the sinus in 78 con- 
secutive dogs without a death and without 
obvious eeechymosis. The histologic appearances 
of these hearts are not recorded. They con- 
cluded that the venous system could tolerate 
the inereased pressure resulting from sinus 
occlusion. 

Grant and Jones** recorded an example of 
coronary sinus obstruction in a human heart. 
The obstructing diaphragm, apparently the 
result of an organized thrombus, was situ- 
ated to the left of the ostia of the posterior 
and middle ecardiae veins. This is not com- 
parable to sinus occlusion to the right of the 
middle cardiae vein. The obstructed portion 
of the sinus was enlarged, thickened and 
rugose while the unobstructed segment was 
normal. The coronary arteries were normal 
and were presumably delivering a normal 
quantity of blood. The only myocardial lesion 
that might possibly be attributed to the ob- 
structed sinus was “a few small milk spots 
with underlying myocardial scars on the 
posterior surface of the left ventricle.” 

Studies on the dynamies of the coronary 
vascular bed after sinus occlusion have been 
made by several investigators.'* 1 18> 1% 24 
Immediately following complete sinus ligation 
there is a considerable reduction in left coro- 
nary artery inflow. The coronary sinus and 
cardiae vein pressures rise from control values 
of 10/2 mm. of mereury to figures which 
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during systole approach or exceed the aortic 
systolic and whose diastolic value reaches 20 
to 40 mm. of mercury. The retrograde blood 
flow is markedly elevated in the anterior 
descending branch of the left coronary artery 
from a maximal normal value of one ee. per 
minute to values as high as 39 ee. per min- 
ute. This maximum peripheral flow is reached 
in from 10 to 30 minutes. The blood is highly 
unsaturated containing only three to four 
volumes percent oxygen, while the coronary 
sinus approximates eight volumes percent. 
The marked elevation of the cardiac venous 
pressure which appears immediately after 
venous ligation disappears after a period of 
time, but the latter is still discernible after 
at least 30 days. 


VENOUS DRAINAGE OF THE MYOCARDIUM WITH 
CORONARY SINUS OCCLUSION 


Robertson’ *" by means of serial sections 
of the ventricles, demonstrated large vessels 
connecting the heart cavities with the epi- 
cardial vessels. He also noted whorls of en- 
larged veins at the apex and conus arteriosus. 
He felt that when the coronary sinus was 
closed the venous blood entered the heart cav- 
ities through Thebesian vessels and through 
anastomotic channels on the surface of the 
heart. In some hearts after sinus obstruction— 
the typical changes of cyanosis, congestion and 
bradycardia were noted. In others no change 
was noted. He felt that in the latter instances 
the accessory channels dilated immediately to 
such an extent that all the venous blood was 
carried off. In the former instances the dila- 
tory process was slower. In several animals 
he found that after a 10 to 30 minute period 
of cyanosis and congestion that these and 
other signs of coronary sinus blockage dis- 
appeared. The coronary sinus pressure which 
was very high began to fall and reached a 
level equivalent to that in dogs in which sinus 
closure had caused no obvious heart change. 

Otto’ felt that the Thebesian vessels acted 
in the presence of coronary sinus occlusion. 

Anrep, Blalock and Hammouda concluded 
that coronary sinus blood becomes diverted 
to Thebesian drainage channels. 

Gregg and Shipley’® have suggested that 
the inner left ventricular wall and basal sep- 
tum may have a separate venous drainage 
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system, possibly involving Thebesian chan- 
nels. They concluded that the communications 
between the Thebesian system and the super- 
ficial veins of the heart are not very extensive 
and feel that Thebesian channels play a very 
little role as an alternate route for the escape 
of coronary venous blood from hearts sub- 
jected to acute superficial vein occlusion. 

Gross and Blum" noted considerable dilata- 
tion and widening of existing vascular sur- 
face channels shortly after sinus occlusion. 

Beck® states “when the sinus is ligated 
blood must escape from the heart by other 
routes. It seeps through the various channels 
in the heart and eseapes into the four cham- 
bers of the heart.” He has found that, after 
ligation of the coronary sinus, the superficial 
veins of the right ventricle usually but not 
always inerease in number and enlarge in 
size. 

Roberts and Spencer® found by dye injec- 
tion that Thebesian channels can serve as 
accessory mechanisms either for drainage or 
nourishment of the myocardium depending 
upon the gradient of pressure between the 
myocardial vascular bed and the ventricular 
cavity. 


CORONARY SINUS AND CORONARY ARTERY 
LIGATION 


A great deal of experimental work on this 
subject has been done in an endeavor to 
determine whether venous occlusion protects 
the heart against simultaneous or delayed oc- 
clusion of a coronary artery. 

Gross, Blum and Silverman* * "4 found 
that in the majority of dogs preliminary cor- 
onary sinus ligation prevented infarction 
following acute occlusion of the left anterior 
descending coronary artery and materially 
reduced the size of the infaret in others. The 
site of ligation of the artery was two em. 
below the aortie ostium. 

Ungerleider, Kerkhof and Fahr,'? using 
Starling’s heart-lung preparation, found that 
raising the pressure in the coronary veins to 
24 em. of blood led to the opening up of eol- 
lateral circulation in the area supplied by 
the circumflex artery and that, at least some- 
times, ligation of this artery did not produce 
infarction. 

Beck and Mako® found that the infarets 
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obtained after vein and artery ligation wer 
the same as those produced in control ex- 
periments. 

Lorber and Greenberg’® studied a smal! 
series of dogs over a long period in which 
they had produced varying degrees of coro 
nary sinus occlusion. They found no augmen- 
tation of the arterial bed when compared with 
controls. They concluded that coronary sinus 
occlusion was of no value in permanently in- 
creasing the vascular bed. 

Gregg and Dewald**:** studied the prob- 
lem by physiological methods. They found 
that acute occlusion of the coronary sinus 
did not aid the coronary circulation because 
the myocardial area involved failed to con- 
tract in the same length of time as it did in 
the hearts in which the artery alone was 
oeeluded. 

Robertson’’ prepared a series of dog hearts 
by coronary sinus ligation and then subjected 
them to coronary artery ligation. “They did 
not appear to gain adequate nutrition via 
the dilated Thebesian-like vessels, for, when 
vascular adhesions that had formed during 
the experiments were separated, the hearts 
failed through lack of blood supply.” 


THE EFFECT OF ACUTE VENOUS STASIS IN 
MUSCLE 


Brooks,”’ in a series of experiments on iso- 
lated muscles in animals, established the fol- 
lowing facts: 

1. Ligature of the artery supplying a 

muscle produces atrophy of the muscle, 
but such atrophy is not accompanied by 
a massive formation of fibrous tissue. 
Ligature of the artery and vein together 
produces results which are essentially 
similar to those following ligature of the 
artery alone. 
Ligature of the vein draining blood from 
the muscle alone, leaving the arterial 
supply untouched, results in a remark 
able series of changes culminating in 
death of muscle fibres and a massive 
fibrous tissue replacement of the whole 
muscle. 

Middleton*? confirmed in full the observa- 
tions of Brooks. He ligated the entire venous 
return from the sartorius muscle leaving th« 
arterial supply intact. The veins became tur- 
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gid and the muscle cyanotic. The muscles 
were then examined at intervals. Two days 
after the production of acute venous stasis 
the muscles were enlarged, soft and dark blue- 
black in color. Microscopically the muscle 
fibres were separated by edematous fluid in 
which large numbers of polymorphonuclear 
leucocytes could be seen. The fibres were un- 
dergoing degeneration. 

One week later the picture was the same 
except that more leucocytes were present. 
Two weeks after ligation there was commenc- 
ing fibrosis. Eight weeks later the muscle was 
a solid mass of fibrous tissue. Intermingled 
with the fibrous tissue there could be seen 
remnants of more or less atrophic and irreg- 
ular muscle fibres. 

Middleton concluded that the edema result- 
ing from acute venous obstruction in the 
presence of a free arterial supply is the es- 
sential factor in the production of the fibrosis. 


PERSONAL EXPERIENCE WITH CORONARY SINUS 
OCCLUSION 


The immediate effect of complete acute 
coronary sinus obstruction described by pre- 


vious investigators has been confirmed. When 
the aeute occlusion is placed to the right of 
the entrance of the middle cardiac vein, the 
usual phenomena of venous stasis of the left 
ventricle are produced. The intensity of the 
congestive phenomena vary greatly and it has 
been found impossible to predict the effect 
prior to the placement of the occluding liga- 
ture. When the acute occlusion is placed to 
the left of the entrance of the middle cardiac 
vein the congestive phenomena occur with 
less frequency. In many instances left ven- 
tricular venous stasis is not grossly apparent. 
Again it has not been possible to predict the 
effect prior to the occlusion. In general the 
congestive phenomena decrease as the site of 
the sinus obstruction moves to the left. Liga- 
tion of the great cardiae vein practically 
never results in grossly apparent congestion 
of the left ventricle. 

When coronary sinus occlusion produces 
immediate ventricular congestion as evidenced 
by markedly distended veins, cyanosis of the 
entire left ventricle and the adjacent part 
of the right ventricle, subepicardial hemor- 
rhage and bradyeardia myoeardial damage 
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will usually occur. When the lesion is suffi- 
ciently severe death occurs usually within 
the first four days. Gross examination of the 
heart reveals ecchymosis in the same distribu- 
tion as was the cyanosis. The blood extrava- 
sation extends for a variable distance into 
the left ventricular muscle and completely 
through the involved part of the right 
ventricle. 

Histologie sections show free blood in the 
subepicardial fat and occasionally rupture of 
large veins. The blood extends through the 
entire ventricular wall but is less toward the 
endocardial surface. The veins and capillaries 
are enlarged. This is the most severe form of 
left ventricular eechymosis. The majority of 
dogs with acute sinus occlusion do not die 
but in many instances the hearts go through 
a lesser degree of ecchymosis. 

Hearts have been examined at intervals 
after sinus obstruction varying from one hour 
to four months. The gross and microscopic 
findings have presented a picture which varies 
only in the intensity of the changes. The 
early (hours to days) lesion consists of 
scattered subepicardial blood extravasations 
around the coronary sinus and left ventricu- 
lar veins associated with venous engorge- 
ment. There is a greater or lesser degree of 
blood extravasation in the outer half of the 
ventricular wall. This decreases from with- 
out in. The right ventricle adjacent to the 
interventricular grooves is usually more 
affected than is the left. The next stage (days 
to weeks) consists of scattered or confluent 
areas of muscle cell degeneration and early 
fibrosis. This lesion is also more pronounced 
in the subepicardium and outer layers of the 
ventricle. 

Frequently there are areas of round and 
polymorphonuclear cell infiltration. The myo- 
cardial cells become swollen and look not 
unlike Bundle of His cells. Others lose their 
striations and resemble young connective tis- 
sue cells. These areas of degeneration can 
easily be spotted under the low power. The 
sinus wall grossly appears thickened. Micro- 
scopically this thickening is found to be due 
to edema, and is not due to hypertrophy of 
the intima or media. There is usually a throm- 
bus at the ligature site. The veins of both 
ventricles are dilated but not hypertrophied. 
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Frequently whorls of veins are seen over the 
pulmonary conus and artery and occasionally 
at the cardiac apex. 

The final stage (weeks to months) consists 
of scattered areas of subepicardial and outer 
myocardial fibrosis. The veins are moderately 
to markedly dilated with many obvious anas- 
tamoses between those contributing to the 
coronary sinus and those emptying directly 
into the right atrium. There is often consid- 
erable blood pigment in the vein walls. Occa- 
sionally there is thickening of the walls of 
the coronary sinus and the left ventricular 
veins. : 

The variation in intensity of effect of acute 
sinus occlusion on the ventricle .apparently 
depends upon the available alternate routes 
of venous return and rate at which these 
anastomotic channels can dilate. When such 
anastomoses are insufficient acute venous 
stasis develops and the condition is not unlike 
that deseribed by Brooks*’? and Middleton.** 
The histologie findings in the hearts are simi- 
lar in a lesser degree to those described in 
skeletal muscle by these authors. It is felt, 
therefore, that acute complete sinus occlusion 
in a normal dog heart only occasionally causes 
death; it frequently causes a varying degree 
of myocardial necrosis and fibrosis. 

Because of the deleterious effect of acute 
complete sinus occlusion other methods of 
producing obstruction were investigated. In a 
series of 20 dogs an acute severe partial sinus 
occlusion was produced by means of en- 
circling the sinus termination with pure poly- 
thene tubing having an inside diameter of 
three mm. One heart presented the immedi- 
ate cyanosis usually associated with complete 
sinus occlusion. This animal was sacrificed 11 
days later. Complete occlusion of the sinus 
was confirmed. There was surface necrosis 
and round eell infiltration in the ventricle. 

The remaining animals were sacrificed at 
times varying from seven to 40 days. The 
coronary sinus obstruction was incomplete in 
all. The blade of a mosquito foreeps could 
be passed through the stenosis. Four hearts 
showed dilated veins but no evidence of 
ecchymosis, necrosis or fibrosis; 15 hearts 
showed evidence of ecchymosis, necrosis and 
fibrosis. These hearts were damaged by in- 
complete sinus occlusion. In none of these 


JULY-AUG., 194: 


hearts were the phenomena of cyanosis, brady 
cardia, ete., noted at the time of operation. 


PERSONAL EXPERIENCE WITH CORONARY SINUs 
PLUS CORONARY ARTERY OCCLUSION 


During the course of many experiments 
attempting to reverse the circulation in the 
cardiac veins the opportunity appeared of 
observing the effect of coronary artery and 
coronary sinus obstruction. One of the main 
complications of a systemic artery-coronary 
sinus anastomosis is obstruction at the stoma 
by a thrombus in various stages of organi- 
zation.’ The resulting state is one of coronary 
sinus occlusion. Either an immediate or a de- 
layed occlusion of the anterior descending 
branch of the left coronary artery completes 
the combination. The ventricular fibrillation 
rate and the size of the infarct does not seem 
to be different from that experienced with 
occlusion of the artery alone. There is no 
doubt that “existing vascular channels” are 
dilated by coronary sinus occlusion but these 
channels are probably venous and do not 
appear to enhance the capillary arterial flow. 


ARTERIALIZATION OF THE CARDIAC VEINS 


Over 50 years ago Pratt?® suggested the 
possibility of nutrition of the heart by means 
of reversal of the flow in the cardiac veins. 
His experiment consisted of foreing defibri- 
nated arterial blood into the coronary sinus 
of a freshly extirpated cat’s heart. Both ven- 
tricles contracted in a coordinated and regu- 
lar manner at intermittent periods for one 
and one-half hours; they were facilitated by 
frequent renewals of the blood. 

Roberts, Browne and Roberts,* using dogs 
with hearts in situ, created an arteriovenous 
anastamosis between a systemic artery and 
the coronary sinus by means of a glass can 
nula. The cardiac veins became distended. 
pulsatile and arterial in color. When they felt 
that reversal of flow was occurring coronar) 
arterial ligation was done. The hearts con 
tinued to beat regularly and forcefully for 
periods ranging from 10 minutes to 26 hours 
Chicago blue dye injected into the sinus re- 
sulted in a complete injection of the capil 
laries. They suggested that an ischemic myo 
cardium may be revascularized by anastomosi: 
of a large artery with the coronary sinus 





VOL. XII, NO. 4 


Beck and co-workers’? using dogs, deliv- 
ered arterial blood to the coronary sinus via 
the earotid artery and via a graft from the 
thoracic aorta. They felt the anastomosis to 
be beneficial, the measure of benefit being 
vauged by the size of infarcts produced by 
ocelusion of the left anterior descending coro- 
iary artery. 

Stenstrom‘ reported a series of experi- 
ments on dogs in which a systemic artery- 
oronary sinus anastomosis was effected. In 
. few infarction was absent after coronary 
tery ligation. A reduction of the ventricular 
‘brillation rate was noted. 

Blalock® ® has done a number of similar 
;nastomoses on dogs. He feels that while very 
oceasionally reversal of flow may occur with 
vaseularization of the capillaries, the great 
imajority die if the stoma remains open. He 
stresses the complications of the procedure. 

Beck and co-workers’ * reported . approxi- 
mately 700 operations on 350 dogs. The opera- 
tions consisted of systemic artery coronary 
sinus anastomosis. In must instanees the -anas- 
tamosis was into the obstructed sinus.’ The 
condition created was, in effect, acute com- 
plete occlusion of the coronary sinus plus the 
addition of arterial blood. They concluded 
that the degree of benefit was marked in that 
it was possible to ligate the descending ra- 
mus of the left coronary artery at its origin 
in one step with no immediate mortality and 
with little or no destruction of heart muscle. 
They feel that left ventricular ecchymosis 
consequent upon complete sinus occlusion plus 
arterialization is due to malnutrition and dis- 
ease in the dogs, and that in healthy dogs the 
coronary sinus and its tributaries can tolerate 
arterial pressure. 

Blalock and Johns*:® deseribed 52 experi- 
ments. Twenty-eight were end-to-end. Over 
one-half (16) died within 72 hours with the 
characteristic autopsy findings of patent 
stoma plus severe ventricular ecchymosis. 
Twelve dogs survived longer than 72 hours; 
the stoma was occluded in 10; and in five dogs 
the arterial blood was still running into the 
right atrium. Backward perfusion occurred 
in one dog on account of sinus ostium ocelu- 
sion. Blalock thus obtained three examples of 
reversal of circulation in the left ventricle. 
In these three eases the coronary sinus and 
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cardiac veins became arterialized with marked 
thickening and dilatation. 

Stenstrom* reported 356 operations on 240 
dogs. The operations consisted of anastomosis 
between a systemic artery and the coronary 
sinus plus coronary artery ligation. He con- 
cluded that occasionally arterial blood could 
be delivered to the myocardial capillary bed 
through the veins. The frequency of acute left 
ventricular hemorrhage and anastomotic oc- 
clusion was stressed. 


FURTHER EXPERIENCE WITH ARTERIALIZATION OF 
THE CARDIAC VEINS 


Since the last report* an additional 152 
operations on 118 dogs have been done. The 
operative mortality in this series was 33 per- 
cent. 

Operative Death 

Cardiae vein hemorrhage 

Carotid artery hemorrhage 

Rupture coronary artery 

Ventricular fibrillation not associated with 

coronary artery ligation 

Operative destruction of sinus 

Anastamotie hemorrhage 

Ligation coronary sinus 

Left atrium rupture 


In this series as well as in the last* the most 
frequent cause of operative death is cardiac 
vein hemorrhage due to injury to the deep 
wall of the sinus. The tear is produced during 
the dissection necessary to isolate a section of 
sinus preparatory to anastomosis. 


END-TO-END ANASTOMOSIS SURVIVING 
OPERATION 11 


Patent Stoma 5: 

Dog #215—died 30 hours—no ecchymosis—heart 
normal—cause of death not deter- 
mined. 

Dog #218—died 12 hours—ecchymosis. 

Dog #223—died 16 hours—intense ecechymosis. 

Dog #297—died 10 hours—hemothorax (antico- 
agulant) — extensive subepicardial 
ecchymosis. 


Occluded Stoma 6: 
Dog #214—died seven days of empyema—left 
ventricular muscle cell degeneration. 
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Dog #216—died 23 days of ventricular fibrilla- 
tion on ligation anterior descending 
artery—thickened epicardium with 
necroti¢ areas. 

Dog #219—saerificed six weeks — scattered 
patches of fibrosis and neciosis in 
left ventricle. 

Dog #221—died 20 hours—subepicardial and su- 
perficial myocardial ecctymosis. 

Dog #222—died eight days—very extensive con- 
fluent areas of neciosis and fibrosis 
in left ventricle. 

Dog #224—died 16 hours—ecchymosis. 


There were five instances of end-to-end 
carotid artery—coronary sinus anastomoses 
which survived operation in which autopsy 
proved patency of the stoma. All dogs died 
within 30 hours. Four out of five showed ven- 
tricular eechymosis. 

There were six instances of end-to-end ca- 
rotid artery coronary sinus anastomoses which 
survived operation in which autopsy proved 
occlusion of the stoma. The duration of stomal 
patency is not known. Three out of the six 
died within eight days as a direct result of 
arterialization or complete coronary sinus oe- 
clusion or a combination of both. The other 
three died or were sacrificed within six weeks 
and all showed lesions in the ventricle. 

This series suggests that acute reversal of 
circulation in a dog heart with normal coro- 
nary arteries is productive of ventricular 
fibrosis in most 


eechymosis, necrosis and 


instances. 


SIMULTANEOUS END-TO-END ANASTAMOSIS AND 
CORONARY ARTERY LIGATION 


Patent Stoma in All: 

Dog #240—died of ventricular fibrillation after 
ligation both left coronary arteries 
—ventricular ecchymosis. 

Dog #284—died of ventricular fibrillation after 
ligation main left coronary artery— 
subepicardial ecchymosis. 

Dog #239—died of ventricular fibrillation after 
ligation main left coronary artery. 

Dog #290—died of ventricular fibrillation after 
ligation main left coronary artery. 

Dog #291—ligation anterior descending artery 
—veins on anterior aspect left ven- 
trile blue; veins on posterior aspect 
left ventricle near anastomosis be- 
came red; circumflex artery ligated; 


immediate ventricular fibrillation. 
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There was some subepicardial ecch, 
mosis. 

Dog #294—anastomosis—heart observed for 
one hour. A blue-red ebb and flow 
noted in posterior and middle ear- 
diac veins near anastomosis; ligation 
anterior descending artery ; veins re- 
mained blue except near stomi. 
Ventricular fibrillation in 10 min- 
utes. There was dilatation of veins 
and subepicardial ecchymosis. 

Dog #296—ligation circumflex artery one hour 
after anastomosis—ventricular _ {i- 
brillation. 

Dog #320—anastomosis then ligation main lef 
coronary artery. Ventricular fibril- 
lation. 

Dog #303—same as #302. 

Dog #305—same as #302. 

Dog #310—same as #302. 

Dog #311—same as #302. 


There were twelve instances of end-to-end 
earotid artery-coronary sinus anastomosis 
with simultaneous left coronary artery liga- 
tion. Autopsy proved stomal patency in each 
instance. Arterial blood could be seen in the 
ventricular veins near the anastomosis but 
not remote from it. The impression is gained 
that the pressures in the carotid artery and 
the closed cardiac venous system are nearly 
equal and while carotid artery blood can be 
seen entering the sinus and proximal veins— 
the red blood is not seen in the remote veins. 
When the coronary artery is ligated to reduce 
the pressure in the sinus—the heart fails be- 
fore the carotid artery blood can perfuse thie 
capillary bed. 


END-TO-SIDE ANASTAMOSIS SURVIVING 
OPERATION 23 


Patent Stoma 15: 

Dog #229—died 16 hours—characteristi¢ intens« 
subepicardial ecchymosis; epicard 
um and endocardium lifted off mu- 
cle; left ventricle slightly congested : 
right ventricle waterlogged wil’: 
blood. The coronary sinus betwee 
the anastamosis and right atriu 
partially occluded. 

Dog #251—died 16 hours of hemothorax (hep: 
rin)—heart normal. 

Dog #264—died four days of hemothorax (h: 
parin and dicumarol )—heart norma 
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Dog #267—died seven days of hemothorax (di- 
cumarol). 

Dog #270—died four days of hemothorax (di- 
cumarol) sinus occluded between 
stoma and right atrium. Left ventri- 
cular ecchymosis. 

og #271—died four days of hemothorax (di- 
cumarol); sinus occluded between 
stoma and right atrium. In effect 
this is end-to-end anastomosis. 

#279—died 18 days of ventricular fibrilla- 
tion after ligation main left coro- 
nary artey. Carotid blood was ob- 
viously flowing into the right atri- 
um—heart normal. 

# 283—12 days after anastamosis main left 
coronary artery ligated. Within 30 
seconds; great cardiac vein became 
red; ventricular fibrillation two min- 
utes later. Stoma widely patent both 
ways. 

Dog #285—died 10 hours of hemothorax (he- 
parin)—heart normal. 

Dog #298—died 24 hours of hemothorax (he- 
parin)—heart normal. 

Dog #300—died 12 hours of hemothorax (he- 
parin)—heart normal. 

Dog #313—died 10 hours of hemothorax (he- 
parin)—heart normal. 

Dog #315—seven days after anastomosis the 
heart was observed. The carotid ar- 
tery flow was entirely toward the 
right atrium. Attempted obstruction 
of the sinus termination resulted in 
rupture. The torn sinus bled bright 
red blood. Stoma well endotheli- 
alized—heart normal. 

Dog #318—died three days of hemothorax (di- 
cumarol); minor subepicardial ec- 
chymosis along left ventricular 
veins. 

Dog #319—died 12 hours of hemothorax (he- 
parin)—heart normal. 


Occluded Stoma 8: 

Dog #226—died 10 days of ventricular fibrilla- 
tion after ligation anterior descend- 
ing artery—heart normal. 

Dog #265—died four days of hemothorax (di- 
cumarol )—heart normal. 

Dog #274—died 16 days of ventricular fibrilla- 
tion after ligation of main left coro- 
nary artery—heart normal. 

Dog #275—died 18 days of ventricular fibrilla- 
tion after ligation of anterior de- 
scending artery; stoma and sinus 
completely occluded by scar; coro- 
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nary sinus edematous. Heart normal 
with some enlargement of veins. 

Dog #277—sacrificed three weeks—heart nor- 
mal. 

Dog #278—died 30 days of ventricular fibrilla- 
tion after ligation of main left coro- 
nary artery—heart normal. 

Dog #251—died 30 days of ventricular fibrilla- 
tion after ligation circumflex artery 
—heart normal. 

Dog #304—Saerificed 12 days—heart normal. 

There were 15 instances of end-to-side anas- 
tomosis between the carotid artery and the 
open sinus (i.e., open into the right atrium) 
in which autopsy proved stomal patency. In 
one instance there was inadvertent partial 
operative occlusion of the sinus between the 
anastomosis and the right atruim. This dog 
died of ventricular ecchymosis despite the fact 
that the sinus occlusion was incomplete. In 
two instances the sinus was completely oc- 
cluded between the stoma and the right 
atrium. These two hearts showed ventricular 
ecchymosis. In 11 instances death occurred 
between 10 hours and seven days of anticoagu- 
Jant hemorrhage. In all nine cases nine in 
which the stoma was patent both ways—the 
heart was observed 18 days after anastomosis. 
Carotid artery blood was obviously flowing 
into the sinus and directly into the right 
atrium. Ligation of the main left coronary 
artery caused immediate ventricular fibrilla- 
tion. The heart was normal. 

In another instance 12 days after anasto- 
mosis the heart was observed. Carotid artery 
blood was flowing into the sinus and atrium. 
The main left coronary artery was ligated. 
Within 30 seconds the great cardiae vein 
became red. Ventricular fibrillation occurred 
two minutes later. The stoma was patent both 
ways. In this ease it was felt that ligation of 
the coronary artery reduced the pressure in 
the sinus and ecardiae veins and the carotid 
artery flow was reserved. 

In another instance the heart was observed 
one week after anastomosis. The coronary 
sinus was thickened and pulsatile to the right 
of the anastomosis and normal appearing to 
the left. The sinus to the right was eut and 
red spurting bleeding occurred. The sinus to 
the left was then cut and normal sinus bleed- 
ing occurred. The stomas was well endothelial- 
ized. The heart was normal. 
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There were eight instances of end-to-side 
anastomosis in which autopsy showed the 
stoma oceluded. The hearts were normal. In 
one instance the stoma became occluded de- 
spite the fact that the animal died of anti- 
coagulant hemorrhage. 

From this series the impression is gained 
that the sinus can be arterialized without dam- 
age to the heart in the early postoperative 
period if the added arterial blood is directed 
into the atrium. The impression that acute 
reversal is detrimental is strengthened. 


COMPLETE CORONARY SINUS OCCLUSION 
SURVIVING OPERATION 


Operation 17: 

The problem of accomplishing  arterializa- 
tion in two stages was studied; the first stage 
consisted of complete acute coronary sinus 
occlusion and the second stage consisted of 
anastomosis of the carotid artery to the pre- 
viously occluded sinus. 

Dog #230—ligation coronary sinus; seven days 
later attempted isolation of sinus 
resulted in death; Coronary sinus 
edematous. 

Dog #231—ligation coronary sinus; eight days 
later poor end-to-side because of 
thickness and stiffness of coronary 
sinus; sacrificed seven weeks later; 
stoma occluded; seattered areas of 
degeneration throughout left ven- 
tricle. 

Dog #232—ligation coronary sinus; eight days 
later unable to identify sinus in 
markedly thickened A.-V-sulcus. 
Sacrificed. The sinus is edematous; 
extensive patches of degeneration 
all through the muscle of the left 
ventricle. 

Dog #233—ligation coronary sinus; died 24 
hours—characteristie eechymosis. 

Dog #234—ligation coronary sinus; died 48 
hours—characteristic ecchymosis. 

Dog #236—ligation coronary sinus; four days 
later—end-to-end anastomosis; an- 
terior descending artery ligated; one 
month later sacrificed—minimal in- 
farct at apex. Stoma occluded. 

Dog #237—ligation coronary sinus; sacrificed 
seven days later; coronary sinus 
edema; some thickening of intima; 
left ventricular veins dilated; de- 
generation of myocardium beneath 
epicardium. 
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Dog #238—ligation coronary sinus; died si 
days later of empyema; superficia 
left ventricular veins dilated wit! 
extravasation of blood in myoeardi 
um; extensive areas of muscle de 
generation. 

Dog #241—ligation coronary sinus; 18 days la 
ter identification of sinus difficul 
because of thickening and adhesion; 
attempted end-to-end caused death 
from sinus hemorrhage. 

Dog #243—ligation coronary sinus; eight days 
later attempted dissection of edema- 
tous sinus caused hemorrhage and 
death; left ventricular veins dilated. 
Clear zone of muscle cell degenera- 
tion beneath epicardium; right ven- 
tricular veins much dilated. 

Dog #244—ligation coronary sinus; eight days 
later end-to-end was accomplished 
with difficulty; anterior descending 
artery ligated; six days later died 
of distemper. Occlusion of stoma; 
great cardiac vein much dilated; 
outer half left ventricle contains di- 
lated veins—gross apical infarct. 

# 245—ligation coronary sinus; 12 days la- 
ter end-to-side easily done; ventricu- 
lar fibrillation on opening anasto- 
mosis; residual subepicardial hem- 
orrhage. 

Dog #246—ligation coronary sinus; seven days 
later—sinus so stiff and swollen it 
could not be dissected. Died of hem- 
orrhage; left ventricle showed nu- 
merous areas of muscle degenera- 
tion; superficial and deep veins 
dilated; blood accumulation under 
epicardium. 

Dog #247—ligation coronary sinus; 11 days la 
ter very difficult end-to-end as sinus 
buried in thickened tissue. Seven 
days later died of ventricular fibril 
lation after ligation anterior de 
scending artery—stoma occluded: 
both ventricles normal. 

Dog #248—ligation coronary sinus; dicumarol ; 
five days later died after dose 0! 
nembutal; has had dicumarol fo 
three days; thrombus at site of lig: 
ture. Outer third left ventricle hea, 
ily degenerated, also patches i 
deeper parts; right ventricle—exte: 
sive degeneration. 

Dog #249—ligation coronary sinus; dicumarol 
four days later death from hemo: 
rhage from injury to edematous si 
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nus. Left ventricle — scattered 
patches of muscle degeneration be- 
neath epicardium with blood dammed 
against epicardium. Right ventricle 
—some areas of early degeneration. 

Dog #250—ligation coronary sinus; dicumarol ; 
seven days later died of hemothorax 
(dicumarol)—Left ventricle—defi- 
nite degeneration in muscle beneath 
epicardium but deeper parts normal 
—right ventricle normal. 

There were 17 instances of ligation and di- 
vision of the termination of the coronary sinus 
iit which autopsy confirmed its complete ob- 
s'ruction. In two instances death resulted 
\ithin 48 hours from ventricular ecchymosis. 
in four instances the venticles showed no evi- 
denee of lesion. In only one instance was the 
coronary sinus easy to identify and anasto- 
lose. 

Death occurred in nine at the second opera- 
tion. The cause of death was hemorrhage from 
attempted manipulation of the sinus. Anasto- 
mosis was completed in four instances with 
survival. Later autopsy showed stomal occlu- 
sion in all. The length of time of stomal pat- 
eney is not known. 

Dog +236 is interesting in this regard. At 
the time of anastamosis to the obstructed sinus 
the anterior descending artery was ligated at 
iis origin. Autopsy one month later revealed 
a much small apical infaret than could be 
expected from arterial ligation alone. The 
stoma was occluded. Did the anastamosis re- 
main open long enough to serve as a stop gap? 
On the other hand the same conditions seem to 
prevail in Dog 3244 and yet there was a 
typical gross apical infarct. 

From this series the impression is strength- 
ened that complete coronary sinus obstruction 
frequently causes congestion, degeneration 
and necrosis of myocardium. It suggests that 
preliminary sinus ligation causes edema and 
distortion of the sinus and peri-sinus tissue 
and makes subsequent anastomosis extremely 
difficult. Actual sinus thickening in the imme- 
diate postligation period has not been demon- 
strated histologically. 


PARTIAL OCCLUSION OF THE CORONARY SINUS 
SURVIVING OPERATION 9 

Partial severe occlusion of the coronary 

sinus was produced in an effort to prepare the 
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cardiae veins for the increased pressure con- 
sequent upon arterialization. The stenosis was 
produced by encircling the end of the sinus 
with a section of pure polythene tubing havy- 
ing an inside diameter of three mm. 

Dog # 253—partial ligation coronary sinus; four 
days later end-to-end anastomosis; 
death from hemorrhage due to fria- 
bility of sinus. Severe stenosis of si- 
nus ostium—heart normal. 

Dog #256—partial ligation coronary sinus; sac- 
rificed 10 days later; sinus com- 
pletely occluded; edema of sinus; 
early superficial myocardial necro- 
sis with round cell infiltration; had 
distemper. 

Dog #257—partial ligation coronary sinus; sac- 
rificed seven days later; severe steno- 
sis; sinus edematous; ventricles 
grossly normal; microscopically- 
superficial left ventricular degenera- 
tion; right ventricle—considerable 
muscle degeneration. 

# 258—partial ligation coronary sinus; sac- 
rificed one week later; severe steno- 
sis; grossly the sinus wall was 
greatly thickened; this was due to 
edema—both ventricles normal. 

Dog #259—partial ligation coronary sinus; saec- 
rificed seven days later; severe ste- 
nosis; grossly the sinus wall was 
greatly thickened; microscopically 
the sinus is thin-walled; endothelium 
is normal. Blood pigment in intima 
beneath the endothelium; muscle 
layer beneath intima is edematous; 
left ventricle-surface veins dis- 
tended, superficial muscle degener- 
ated; in deeper myocardium—areas 
of extravasted blood and areas of 
degeneration—right ventricle nor- 
mal. 

Dog #260—partial ligation coronary sinus; 
seven days later attempted end-to- 
end; great difficulty in exposing si- 
nus which was markedly contracted ; 
lumen very small; anastomosis aban- 
doned on account of friability; sac- 
rificed—severe stenosis—Left ven- 
tricle-subepicardial hemorrhage and 
marked degeneration of outer third 
of myocardium—right ventricle nor- 
mal. 

Dog #261—partial occlusion of coronary sinus; 
14 days later attempted dissection of 
end of sinus futile on account of 














swelling and friability; sacrificed 
severe stenosis. Sinus wall distended 
by edema—left ventricle—extensive 
degeneration of muscle beneath epi- 
cardium with scattered deeper areas 
—right ventricle normal. 
Dog #262—partial occlusion of coronary sinus; 
12 days later extreme difficulty in 
isolating sinus for anastomosis; a 
poor end-to-end accomplished. Death 
in one hour from anastomotic hem- 
orrhage — heart normal — complete 
sinus occlusion. 
partial occlusion of coronary sinus 
-sacrificed during attempted anas- 
tomosis—severe stenosis; peri-sinus 
edema, Apart from dilated veins 
both ventricles normal. 


Dog #263 


In seven instances severe incomplete coro- 
nary sinus obstruction was produced and con- 
firmed at later autopsy. In three instances no 
ventricular lesion was produced. In four eases 
mild to moderate superficial myocardial de- 
generation was noted. In all instances sinus 
and peri-sinus edema was produced. From this 
series the impression is gained that even in- 
complete sinus obstruction sometimes pro- 
duces myocardial degeneration and usually 
produces sinus edema making anastamosis 
difficult. 


GRADUAL ARTERIALIZATION OF THE CARDIAC 
VEINS 
It is felt that acute reversal of circulation 
in the eardiae veins only rarely is possible. 
For this reason an effort is being made at the 
present time to arterialize the cardiac veins 
chronically. At the same time it is attempted 
to occlude the left coronary artery. During a 
one stage procedure an end-to-end anastamosis 
is effected and the origin of the left coronary 
artery and termination of the coronary sinus 
are encireled with plasticized polythene film*® 
(1.5 mil polythene film containing less than 
one percent dicetyl phosphate). It is antici- 
pated that fibrosis will produce gradual ob- 
struction of the encircled regions. No impres- 
sion has yet been gained. 


COMMENT 


Coronary sinus obstruction appears to be 
necessary in order to reverse the circulation in 
the left ventricle. While such obstruction car- 
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ries a low mortality rate, the venous stasis 
produced causes myocardial lesions in a great 
number of hearts. The conditions produced are 
not unlike those described by Brooks and Mid- 
dleton in their experiments on the effect of 
acute venous stasis in skeletal muscle. It is not 
known whether the same myocardial effects 
would be produced with acute sinus occlusion 
in a heart with a chronically deficient arterial 
supply, as the above remarks have reference 
to the dog heart with a presumably normal 
coronary artery inflow. 

The systolic intrasinus pressures imme- 
diately after acute occlusion approach or equal 
the systolic pressure of the carotid artery thus 
mitigating against arterial backflow. This has 
been observed repeatedly at the time of anas- 
tomosis to the closed sinus. The red blood can 
be seen and veins adjacent to the actual anasto- 
mosis and not remotely. 

The contention that in healthy, well- 
nourished dogs the heart is unaffected by sinus 
ligation and arterialization has neither been 
confirmed nor denied. The impression is 
gained, however, that these effects can be pro- 
duced in well-nourished apparently healthy 
dogs. 

The contention of Blalock that if the stoma 
remains open into the closed sinus most dogs 
die has been confirmed. 

It is felt that reversal of the circulation in 
a normal dog heart can be accomplished only 
rarely, as an acute experiment. 

If it is to be done with any hope of fre- 
quent success, the reversal must be gradual. 
This impression is also held by Shaner*’ who 
has studied all the specimens histologically. 
Again it is stressed that these remarks have 
reference only to the normal dog heart. Acute 
reversal has not yet been attempted in the 
heart with a chronically deficient coronary in- 
flow. At the present time experiments are in 
progress in which gradual reversal plus grad- 
ual coronary artery occlusion are being at- 
tempted. 

A stage which appears necessary in the 
process of gradual reversal consists in the 
ereation of a temporary arterio-sinus-right 
atrium fistula. A number of such fistulae have 
been produced and the patency confirmed at 
subsequent operation and autopsy. Gross and 
histologie study of the hearts revealed no evi- 
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dence of lesion. The long term effect of such 
a fistula has not yet been studied at autopsy. 
At the present time there are four animals at 
the three-month period in which it is felt that 
the anastomoses are patent. Clinically the 
animals are well. In an animal with such a 
fistula (Dog #283) spontaneous reversal oc- 
curred after ligation of the main left coronary 
artery. This, however, did not prevent ven- 
tricular fibrillation. 

With regard to prevention or reduction of 
infaretion, the previous reports of Beck? and 
Stenstrom’ have neither been confirmed nor 
denied as in no instance in this series was 
reversal effected satisfactorily. 

In one animal in this series a left persistent 
superior vena cava was encountered. This was 
divided where it pierced the pericardium and 
an easy end-to-end anastomosis performed. 

The left coronary artery and the termina- 
tion of the coronary sinus were encircled with 
plasticized polythene film. Two weeks after 
operation observation of the end of the sinus 
showed it to be pulsatile and to contain red 
blood. At that time an arterio-sinus-right 
atrium fistula was present. The animal has 
not yet been sacrificed. 

It has been suggested? that preliminary 
sinus ligation makes subsequent anastomosis 
easier. This has not been confirmed. On the 
contrary, in our experience, after ligation the 
sinus becomes edematous to such a degree that 
isolation and anastomosis is rendered ex- 
tremely difficult and hazardous. 

The frequency of anastomotic thrombosis 
has led to the use of the anticoagulants with 
mixed results. In this series a frequent cause 
of death has been hemothorax. 


SUMMARY 


Previous investigation on coronary sinus 
obstruction and arterialization has been sum- 
marized. In addition 152 operations on 118 
dogs have been done, which consisted of par- 
tial and complete coronary sinus occlusion, 
anastomoses between the ecarotie artery and 
the open and closed sinus plus coronary artery 
ligation. 

1. Coronary sinus occlusion in the normal 
dog heart frequently produces hemorrhage, 
degeneration and necrosis in the myo- 
eardium. 
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bo 


Acute arterialization of the closed coro- 
nary sinus with reversal of circulation 
with survival has not been produced. 

3. Simultaneous arterialization of the closed 
sinus plus ligation of the main left coro- 
nary artery has not been successful in pre- 
venting immediate death. 

4. An arterio-sinus-right atrium fistula has 
been produced a number of times. Such 
a fistula is apparently without early ill 
effect. 

5. Gradual reversal of circulation in the car- 

diac veins may be productive of more suc- 

cess. 


RIASSUNTO 


Dopo avere riassunto i risultati di prece- 
denti ricerche sperimentali sopra l’ostruzione 
del sono coronario e successiva arterializza- 
zione, l’A. riporta altre 152 operazioni ese- 
guite sopra 118 cani. Le operazioni sono con- 
sistite nell’occlusione parziale o totale del seno 
coronario: nella formazione di anastomosi fra 
larteria carotidea ed il seno aperto od ac- 
eluso: nella legatura delle arterie coronarie. 

Eeco le conclusioni tratte da questa nuova 
serie di operazioni: 

1. L’occlusione del seno coronario produce 
frequentemente nel cane emorragie, degenera- 
zione e necrosi del miocardio. 

2. Non e’ stato possibile ottenere mediante 
un’arterializzazione acuta del seno coronario 
occluso, con inversione della circolazione, una 
sopravvivenza degli animali. 

3. Anche la legatura dell’arteria coronaria 
principale di sinistra, contemporanea ad un’- 
arterializzazione del seno occluso, non ha pre- 
venuto una morte immediata. 

4. Una fistola arteriosa del diritto atriumo 
destro e’ stata frequentemente ottenuta, senza 
effetti dannosi. 

5. Un/’inversione graduale della cireola- 
zione nelle vene cardiache potrebbe forse con- 
durre a risultati migliori. 


SUMARIO 


El autor presenta un sumario de la obstrue- 
cion del seno coronario con arterialization. 
Se han practicado 152 operaciones en 118 
perros. Estas operaciones han consistido en 
la oclusion parcial o completa del seno coro- 
nario, con anastomosis de la arteria carotida 
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ecomun y dicho seno y al mismo tiempo liga- 
cion de la arteria coronaria. 

1. La oclusion del seno coronario en el 
perro produce frecuentemente hemorragia, 
degeneracion y necrosis del miocardio. 

2. No se ha podido producir la arterializa- 
cion aguda del seno ecoronario ocluido con 
reversimiento de la cireulacion y sobreviven- 
cia del animal. 

3. La arterializacion simultanea del seno 
coronario ocluido mas la ligacion de la 
arteria coronaria izquierda no ha evitado la 
muerte inmediata del animal. 

4. La fistula arterio-seno con el atrio 
derecho se produjo varias veces. Esta fistula 
aparentemente no dio resultados graves. 

5. El reversimiento gradual de la cireula- 
cion en las venas cardiacas pueda que mejores 
resultados. 


SOM MAIRE 


L’auteur résume les recherches antérieures 
sur l’obstruction du sinus coronaire et sur 
l'artérialisation. Sur 152 operations pratiquées 
sur 118 chiens, ou fit de l’ocelusion partielle 
ou compléte du sinus coronaire, et l’anasto- 
mose de l’artére carotide et du sinus ouvert 
ou fermé et en plus la ligature de l’artére 
coronaire. 

1. L’ocelusion du sinus coronaire chez un 
chien possédant un coeur normal, produit 
souvent l’hemorragie, la dégéneration et la 
nécrose du myoearde. 

2. L’artérialisation aigué du sinus coro- 
naire fermé avee renversement de la circula- 
tion n’a pas été suivie de survivance du chien 
opéré, 

3. L’artérialisation simultanée du_ sinus 
fermé accompagnée de la ligature de la prin- 
cipale artére coronnaire gauche produit la 
mort immediate. 

4. Une fistule artériosinusatrium a été 
obtenue dans un nombre de cas. Cette fistule 
ne produit apparemment aucune suites no- 
cives. 

5. Le renversement graduel de la cireula- 
tion dans les veines cardiaques, peut étre 
productif de plus de succes. 
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Tumors of the Testicle—Relationship of Structure 


to Course and Prognosis 


NORMAN R. WYNDHAM, M.D., F.R.C.S., F.R.A.C.S. 
SYDNEY, AUSTRALIA 


of 41 cases of testicular tumor. Most of 

them have been under observation for 
four or more years unless death supervened. 
In nearly every case the care of the patient 
was a personal one, the pathological material 
was studied carefully and repeatedly and the 
end result accurately recorded. Even though 
only three to six years have elapsed since 
treatment and though the number of eases is 
small, it is felt that we have learned some- 
thing of value regarding the relationships of 
structure to treatment and prognosis. 

R. A. Willis’ writes: 


Tors paper is based on a detailed study 


“Because malignant teratomas and semi- 
nomas do not differ greatly in their 
prognosis and treatment, clinicians 
found little disadvantage in this confu- 
sion of the two groups.” 


Surely he has not conveyed the meaning 
intended, for both the first and second state- 
ments are incorrect. It is the purpose of this 
paper to suggest how much can be deduced 
from a study of the pathological material ; it 
is not a survey of the whole subject so little 
reference is made to the literature on these 
tumors. From the standpoint of pure pathol- 
ogy, this paper adds nothing to previous 
knowledge, but the following points will be 
stressed : 


1. The outlook for seminoma viewed over a 

five year period, is many times better than 
for teratoma. 
For a tumor to be labeled a seminoma it 
must have the characteristic, uniform ap- 
pearance described for such a tumor. Uni- 
cellular tumors exist showing much greater 
cell variation and differing in general pat- 
tern from seminomas. They are not semi- 
nomas. They are resistant to irradiation 
and are highly malignant. We do not use 
the term “embryonal carcinoma’’—it in- 
fers more than can be proven. 


Some of the most malignant of testicular 

tumors are included among the teratomas. 

In other parts of the body they would be 

called adenocarcinomas. They are called 

teratomas on presumptive evidence only. 

They are hemorrhagic. They frequently 

contain syncytial masses which signify 

rapidity of growth and not necessarily the 
presence of chorionepithelioma. 

Hormonal tests are unreliable diaguostie 

aids. 

At the end of the paper, the problems of 
trauma and maldescent, and the number of 
eases resembling acute inflammatory lesions 
will be discussed. 


SEMINOMAS 


Out of the total of 41 cases, 17 had the ap- 
pearance said to be typical of seminomas. 
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Fig. 1. Seminoma X 200. 


Histology: These tumors are characterized 
by the uniform appearance of the cells, which 
are large with clear cytoplasm and a nucleus 
which varies in appearance according to the 
method of preparation (Fig. 1). The chro- 











matin material may be reticular or particulate. 
Connective tissue may be seanty and areolar or 
mature in the form of collagenous bands with 
small round eells in abundance. The cell bears 
a superficial resemblance to a spermatocyte 
but this is rather a mature cell to be forming a 
tumor. The Sertoli celi is more primitive and 
basic and is more likely to give rise to tu- 
mors, but it is hard to recognize them in the 
absence of spermatids. 

In completely undescended testicles and in 
testicular tissue atrophied from trauma or 
pressure, the tubules are lined by a single 
layer of cells. It is hard to be dogmatie as to 
the nature of these cells. They bear just as 
close a resemblance to the cells of seminomas 
as do spermatocytes. They are probably 
Sertoli cells but they lack the high lipoid con- 
tent of the cytoplasm which, during spermi- 
ogenesis, Sertoli cells gain, most likely, from 
the cytoplasm of the spermatids. However, 
such speculations do not get us far. The tubu- 
Jar origin is frequently suggested (Fig. 1). 
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Slightly different is the seminoma occurring 
in some older men. McGovern, Department of 
Pathology, Sydney university, has shown sec- 
tions of eight seminomas in men 50 or more 
years of age (their ages were 50, 54, 54, 59, 60, 
69, 70 and 77 years). It was interesting to note 
that the cell differs somewhat in appearance 
from that usually described, for it is small 
(Fig. 2). A round, uniformly stained nucleus 
is surrounded by an acidophile cytoplasm 
smaller in amount relative to the nucleus than 
is usually found in seminomas. The origin 
from seminiferous epithelium may also be sug- 
gested (Fig. 3). All specimens received simi- 
lar treatment so that any difference is not 
due to artefact. 

In the University series similar growths 
have also been found in younger men. 

Clinical Features: In this series most semi- 
nomas occurred between the ages of 30 and 40 
and none over 50 years old; four patients were 
under 30. Prognosis does not appear to have 
been altered by age. Five had frank metastases. 


Fig. 3. Seminoma X 100. 




















>. Ea 











VOL. XII, NO. 4 


Four tumors had been present for one month 
or less and one, for two days only. Since all 
cases have done well, we cannot evaluate the 
importance of the length of history nor, 
strangely enough, the presence or absence of 
metastases although the latter must surely 
influence prognosis. They have all been radio- 
sensitive. 

The five cases with metastases, all of whom 
are well, are worthy of further consideration. 
One, which will be referred to again when 





Fig. 4+. Malignant unicellular tumor X 200. 


the question of imperfect descent is discussed, 
was a case of seminoma in an abdominal testi- 
cle. It was the only instance of involvement 
of the inguinal glands. It is four years since 
operation and irradiation and six years since 
the appearance of the primary tumor. 

The second patient presented an enormous 
abdominal tumor, a seminoma in an abdominal 
testicle with aortic glandular involvement. He 
is alive four years after the onset of his illness. 

The third man, gravely ill, was admitted to 
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the hospital with what appeared clin‘eally 
and radiologically to be pneumonia. When it 
appeared that he would shortly die, despite 
treatment of his pneumonia, the possible part 
played by a testicular tumor (previously 
thought to be incidental) was discussed. The 
testicle was removed under local anesthesia. 
It proved to be a seminoma. Irradiation was 
instituted. Improvement was immediate and 
the patient is still well and working normally 
as a laborer three years after operation. As 
the lung cleared, two secondaries could be seen 
which had possibly caused atelectasis. 

The fourth patient had what appeared to be 
# seminoma. This was irradiated and not ex- 
cised. The tumor disappeared. Subsequently 





mediastinal and cervical glandular metastases 
have oceurred and have been irradiated ef- 
feetively. He still is well, five and a half years 
sinee the tumor was irradiated, although the 
Aschheim-Zondek test was positive three years 


ago. 
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The fifth of these cases had a peculiar and 
unusual history. He was admitted to the hos- 
pital after a short illness with what appeared 
to be obstruction of the inferior vena cava, 
fever, abdominal pain and bilateral obstruce- 
tion to the venous return from the legs which 
were swollen, painful and tender. 

Examinations and many investigations 
failed to show a cause. Anticoagulant therapy, 
among other forms of treatment, failed to ef- 
fect any improvement which could not be 
accounted for by the rest in bed. The only find- 
ing from the investigations was a four-yvear- 
old history of syphilis and a_ persistently 
positive Wassermann reaction. 

Appropriate treatment was instituted. The 
physician noted that one testicle was smaller 
than the other and had apparently been in- 
jured three years previously. The Aschheim- 
Zondek test was negative. Although the 
swelling of the legs had partly subsided, ab- 
dominal pain with intermittent fever persisted 
for nine months. The smaller testicle was ex- 
cised. It contained three small seminomas. The 
abdomen and mediastinum were irradiated. 
Symptoms subsided rapidly. It is difficult not 
to believe that the tumors in the smaller tes- 
ticle were accompanied by abdominal me- 
tastases, but this may be wishful thinking. 

Hormones: Many of these cases were treated 
while on active service with the Australian 
Army, and investigation of urinary hormones 
was not performed in all cases. Of those in 
which tests were carried out, 50 percent had 
demonstrable follicle stimulating hormone in 
the urine; the other half gave negative tests. 
We do not place much reliance on this investi- 
vation as a diagnostic aid in seminomas. 

Sinee the presence of this hormone in the 
urine appears to be a castration effect, it 
should not be characteristic only of tumors. 
One wonders why it does not occur more fre- 
quently in other conditions. Indeed we need- 
lessly removed the testicle of a 30-year-old 
man beeause of its size and the presence of a 
positive Aschheim-Zondek test. The testicular 
swelling was a large gumma. 


ANAPLASTIC UNICELLULAR TUMOR 


Many pathologists include these among the 
seminomas or what they term embryonal 
carcinomas. We are not interested so much in 
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the pathological controversy but in the per- 
sonal experience that such tumors (Fig. 4) are 
radioresistant, highly malignant and followed 
by death in a few months. 

Histology: It is regrettable that there is lack 
of uniformity in the use of various terms. As- 
suming that seminomas are carcinomas of semi- 
niferous epithelium, what is their relationship 
to these highly malignant tumors whose life 
history is so different ? Extensive investigation 
of such growths in this series has failed to re- 
veal any other type of tissue, that is, they are 
unicellular, although exhibiting much cellular 
variability. They are carcinomas of the tes- 
ticle but from what cells, it is useless to guess. 
Because teratomas occur frequently in the 
testicle it has been assumed, often without 
much justification, that unicellular testicular 
tumors are a special form of teratoma. This 
may be what Willis® (p. 555) calls “cellular 
undifferentiated teratomatous epithelium”. 

The cells are “epithelial” in general appear- 
ance. They give no suggestion of having come 
from more than one germ layer. They form 
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Fig. 6. Lung metastasis from teratoma 
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no composite structure nor surround spaces. 
The connective tissue is poorly developed, im- 
mature but not obviously malignant. Blood 
vessels are abundant. The structure of a semi- 
noma may be approximated (Fig. 6) but it 
is frequently quite unlike these tumors though 
unicellular (Fig. 4). 

Clinical Features: Five of our cases were 
placed together in this group. The youngest 
was 25 and the oldest one was 33 years old. In 
two eases the tumor had been present for a 
year; in three cases the tumor had been found 
six months or less before operation. In no case 
was a luteinizing hormone found in the urine. 
In three cases the urine contained a follicular- 
izing hormone. In one ease the Aschheim- 
Zondek test was negative. In the fifth case no 
such test was performed. 

The two patients with the longest history of 
tumor (12 months) lived the longest—15 and 
18 months after operation. The other three 
survived for six months or less, that is, all five 
perished in 18 months or less after operation. 
In this group, structure is closely related to 
prognosis. 

In no case were the metastases in the slight- 
est degree improved by irradiation. In only 
one of the five cases of seminoma with 
metastases described in the previous section, 
were there demonstrable pulmonary secondar- 
ies, whereas, in this group of more malignant 
tumors, metastatic deposits in the lungs oc- 
eurred invariably. 

It seems that lymphatic spread is usual 
with seminomas, the blood stream being far 
less often invaded. The converse would appear 
to hold for all other types. 


TERATOMAS 


Multicellular tumors differ from seminomas, 
not only in structure, but in their poor prog- 
nosis. I have not seen any improvement occur 
in teratomatous metastases following irradia- 
tion. It is doubtful whether such treatment is 
of any use as an adjunct to excision. It is 
usually done in order “to leave no stone un- 
turned”. Prognosis is occasionally quite er- 
roneous. The patients are slightly younger as 
a group than those with seminoma. 

Two main structural sub-groups occurred : 
(1) tumors showing clearly the derivatives of 
more than one germ layer; and (2), what may 
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be called hemorrhagic adenocarcinomas. In ad- 
dition, one case occurred where the entire 
tumor appeared to be mesodermal in origin 
and consisted of spindle-cell sarcoma or 
rhabdomyosarcoma. 

1. Of the first group there were 12 cases. 
The urine contained follicle-stimulating hor- 
mone in all cases tested and in 50 percent, 
luteinizing hormone. Four cases have died. 
They perished within 12 months of operation 
but the tumor had been present up to five 
years before death. The six surviving cases 
had operations four to six years ago. A posi- 
tive Aschheim-Zondek test was received from 
two patients at some time since operation but 
not recently. 

On looking back over the sections, I cannot 
correlate structure with prognosis, nor was 
there a constant relationship between urinary 
hormone concentration and prognosis. High 
concentrations indicated usually a poor out- 
look but important exceptions oecurred. 

The case of sarcoma (Fig. 5) occurred in a 
man of unstated age. The testicular tumor 
was felt the day following a kick in the tes- 
ticle while playing football. It was not found 
on the day of injury. The Aschheim-Zondek 
test was negative. The patient died seven and 
a half months after the discovery of the tu- 
mor. There were widespread secondaries. No 
autopsy was performed. 

It often is quite impossible to be sure that 
more than one germ layer is or is not rep- 
resented in a tumor. Often opinions as to the 
origin of cells result from absolute guesswork. 
For example, columnar cells enclosing a space 
may come from endoderm or neuroectoderm. 
Columnar ciliated epithelium may arise from 
the endoderm of the respiratory tract or the 
genital mesoderm. The endoderm of the gul- 
let may be columnar or stratified squamous 
depending on the apparent age of the em- 
bryonic tissue. The early indifferentiated cells 
of the paraxial mesoderm are quite “epi- 
thelial” in appearance. Such considerations 
make interpretation difficult enough apart 
from the absence of that association between 
different tissues, which enable us to recognize 
any particular organ. 

2. The cases grouped as _ hemorrhagic 
adenocarcinomas have these features in com- 
mon: (1), a microscopic appearance sug- 











gesting, at a glance, a very malignant tumor 
and (2), an almost invariably gloomy prog- 
nosis. Seven tumors fell into this category. 
Among them were three which, either in the 
primary tumor or in the metastases, exhibited 
the structure usually described as chorionepi- 
thelioma. 

It would seem, in these three eases, that 
this appearance was indicative of rapidity of 
growth rather than of a particular type of 
tumor. Close searching revealed the presence 
of an adenocarcinomatous structure some- 
where in the tumor. It might be suggested 
that the tissue referred to is truly chorionepi- 
thelioma, being but one manifestation of the 
pluripotential nature of the tumor. 

Fig. 6 depicts a pulmonary metastasis from 
a testicular tumor which had been removed 
three years before. The original lesion was a 
teratoma, consisting mainly of spaces lined 
by a fairly regular columnar epithelium and 
showing no great evidence of special malig- 
naney. Three years later the patient was ad- 
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8. Pulmonary metastasis from testicular tumor 
of chorionepitheliomatous appearance. 


mitted to the hospital with multiple lung 
secondaries. Urinary gonadotropins were 
present in the urine in a concentration of more 
than 5000 mouse units per litre. At autopsy, 
tumor tissue was found in the para-aortic re- 
gion and in the lungs but not elsewhere. The 
para-aortic tissue had a structure similar to 
the original tumor. The metastases in the lung 
were quite different. They were very vascular 
and had the appearance of chorionepithelioma. 

Fig. 7 illustrates a section of the primary 
testicular tumor of a man, age 24. A lump 
had been present for nine months. Follicular- 
izing and luteinizing hormones were present 
in the urine but their concentration was not 
determined. The patient died three months 
after operation and irradiation. There were 
widespread metastases in the para-aortic 
glands, lungs and liver. The pulmonary sec- 
ondaries (Fig. 8) have the structure of a 
very malignant tumor but not a chorionepi- 
thelioma. 

In the third case (Fig. 9) some areas of a 
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very anaplastic testicular tumor are not un- 
like chorionepithelioma. The tumor had been 
present for two months before operation and 
irradiation. Urinary gonadotropins were esti- 
mated at more than 3000 mouse units per litre. 
The patient is well and apparently free from 
metastases two years after treatment. The 
Aschheim-Zondek test is negative. 

Apart from the features described in the 
above three cases, the finding of a tumor, con- 
sisting mainly or wholly of hemorrhagic 
adenocarcinomatous material points to a 
grave prognosis. Fig. 10 shows such a growth 
where there is some effort at the formation of 
spaces lined by columnar epithelium. The 
disordered connective tissue and the hemor- 
rhagie nature of the tumor are obvious. The 
blood may lie in the spaces lined by the tumor 
cells (as in this case) or may be extravasated 
in the loose connective tissue. The tumor cells 


Fig. 9. Hemorrhagic testicular tumor. 


may be grouped around ill-formed blood ves- 
sels from such a tumor as seen in the pul- 
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Fig. 10. Hemorrhagic testicular tumor. 


monary metastasis (Fig. 11). In this latter 
ease the primary tumor and the secondaries 
in the lung were very vascular but all the 
other metastases were not. 

This patient died from a transverse lesion 
of the lumbar cord due to invasion of the cord 
by tumor cells. The metastasis was apparently 
blood-borne, affecting the meninges and 
spreading into the cord along a_ posterior 
nerve root. According to Mitchiner,? semi- 
nomas give rise frequently to secondary de- 
posits in the nervous system. This is the only 
case in this series where a testicular tumor of 
any sort affected the central nervous system, 
nor can I find many cases recorded in the vast 
literature. 

Only one of these seven eases is alive. Four 
of the rest died within a year. The other two 
patients died one and a half and three years 
after operation. The expectation of life was 
occasionally unpredictable from examination 
of the histology although a grave prognosis 
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Fig. 11. Pulmonary metastasis from primary growth 
seen in Fig. 10. 


must be given always in such eases. Only 
rarely will exceptions occur. 


TESTICULAR TUMOR ASSOCIATED WITII 
IMPERFECT DESCENT 


Of the 17 seminomas, two occurred in tes- 
ticles retained within the abdomen. One of 
these cases has been recorded previously (2 
Wyndham-1945). The other 15 tumors in this 
eategory were found in normally situated 
viscera. 

Two of the 14 teratomas occurred in tes- 
ticles situated in the groin or internal inguinal 
ring. One of the seven adenocarcinomas was 
found in the groin. 

Thus five of 41 cases occurred in malde- 
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scended testicles. This is about the usual find- 
ing. The prognosis in this small series did 
not seem to be affected. The structure of the 
tumor appeared to be the determining factor. 


TESTICULAR TUMOR AND INJURY 


It is hard to imagine that any injury could 
produce a palpable tumor within a few days. 
But it is hasty judgment to assume, as is 
usually done, that the attention of the patient 
was directed to the tumor because of the in- 
jury. Five of the patients in this series gave 
a clear history of trauma as the initiating in- 
cident of their illness. In three of these, the 
testicle was examined immediately after the 
injury and found to appear normal. The 
tumor became manifest in periods ranging 
from two days to three weeks. There is not the 
slightest evidence that the injury was the 
actual cause of the tumor. It is just as hard to 
deny that it had anything to do with the 
revealing of an occult tumor. 


A CAUSE OF ERROR IN DIAGNOSIS 


Eight cases were first treated as inflam- 
matory lesions. They exhibited tenderness and 
swelling and, in four instances, appeared to 
respond favorably to sulphonamide therapy. 
This error was made mostly with the semi- 
nomas. But it did happen in the ease of one 
hemorrhagic tumor. Since excision is the 
only useful form of treatment in such 
growths, the need for care in the observation 
of all cases of epididymorchitis, during and 
after treatment, is obvious." 
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Chronic Ulcerative Colitis” 


P. H. T. THORLAKSON, M.D., F.R.C.S. (C.) F.A.C.S. 
WINNIPEG, CANADA 


INTRODUCTION 


N 1928, I presented a report at the Annual 
Meeting of the Canadian Medical Associa- 
tion held at Charlottetown, Prince Edward 

Island, on the subject of this infectious disease 
of which the specific microorganism had not 
yet been definitely isolated.’ Certain observa- 
tions, made over a five-year period by Dr. Fred 
Cadham and myself, suggested that at least 
some of these cases represented a chronic form 
of bacillary dysentery. In 1929, a further re- 
port described the isolation of dysentery or- 
ganisms in five out of nine cases of ulcerative 
colitis.* 

This thesis seemed reasonable because two 
of the patients had had colitis dating from 
an attack of bacillary dysentery in the Far 
East, and because the proctoscopie picture in 
many patients resembled that reported in cases 
of so-called chronic bacillary dysentery. Fur- 
thermore, the idea was attractive because it 
implied the possibility of controlling the dis- 
ease by the use of suitable vaccines or immune 
sera. Indeed, several workers had already re- 
ported favorable results in the treatment of 
colitis by such agents. The insistent and enthu- 
siastic search for a successful therapy, along 
bacteriological lines, is understandable when 
one recalls the generally unsatisfactory nature 
of both medical and surgical approaches to 
ulcerative colitis at that time. 

Now, 20 years later, again on an island, but 
this time on the opposite Coast, I am privileged 
to present to you my views on this problem 
and to indicate, modifications that have taken 
place in the intervening two decades. 


ETIOLOGY 


Unfortunately, the pathogenesis of ulcera- 
tive colitis is even more obscure than appeared 
to be the case twenty years ago. Organisms 


*A Founders’ Lecture (No. 3) delivered at the Annual 
Meeting of the North Pacific Surgical Association, Vic- 
toria, British Columbia, Nov. 21, 1947. 

Division of Surgery, Winnipeg Clinic, 
Canada. 
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which seemed to be specific causal agents are 
now regarded as important only in the sense 
of being actual, or potential, secondary in- 
vaders. Bargen’s* diplococcus has been isolated 
in too many normal controls, and competent 
bacteriologists elsewhere have failed to detect 
it in a significant number of colitis cases. Sim- 
ilarly, the inecrimination of bacterum necro- 
phorum has not been sustained. 

The possible relationship of the dysentery 
organisms, however, has been more difficult 
to determine. No one can deny that they may 
have been present in the initial attack of a 
case of colitis. Stool culture is seldom carried 
out promptly and it is well known that in 
epidemics of bacillary dysentery these bacilli 
frequently disappear from the feces in a day 
or two. In the recurrences of ulcerative colitis 
there has been ample opportunity to secure 
early stool examination, and it must be admit- 
ted that this, on the whole, has not yielded 
pathogenic organisms sufficiently frequently 
to be of significance in etiology. 

The apparent efficacy of the sulphonamides 
in controlling symptoms in certain acute ex- 
acerbations of the disease has suggested that 
relapse in some instances may be due to super- 
vening intestinal infection. It should be 
pointed out that these drugs are seldom used 
as the sole therapeutic measure and that, in 
diseases characterized by cycles of relapse and 
remission, it is particularly difficult to tell 
whether the patient gets better because of the 
treatment used or because he was about to do 
so anyway. 

Bacteriologically, then, we are back to the 
viewpoint of Sir Humphrey Rolleston,* who 
in 1923 stated his belief that this disease was 
not due to any specific organism but rather 
that various bacteria could invade tissues 
when there was sufficient decline in the resist- 
ance of the host. Indeed, it is in this field that 
much clinical interest has grown in recent 
years—in the host’s defense against infection, 
in his nutrition and even in his psyche! There 
has been a tendency in some quarters to re- 
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gard ulcerative colitis as the expression of cer- 
tain biological susceptibilities, either inborn 
or acquired. It is an inflammatory reaction of 
the colon to a variety of factors—infective, 
allergic, nutritional, and neurogenic. In a sur- 
gical paper, these can be discussed in only the 
briefest manner. 

Allergy is believed by some to be a primary 
factor in colitis but it has rarely been possible 
to alter the course of the disease by the re- 
moval of suspected foods from the dietary. In 
several patients, there has been a transient ina- 
bility to take milk or certain fruit juices, 
but the return of tolerance during remission 
makes one ask if the sensitivity is not a 
result rather than the cause of: the disease. 
Similarly, malnutrition would seem to be 
a complication giving rise to some of the out- 
standing features in the clinical picture, rather 
than a causative factor. Most difficult of all to 
evaluate, however, are the psychological fea- 
tures in ulcerative colitis and it is about these 
that much of the discussion of recent years 
has centered. 

Surely there is no illness that can be more 
discouraging to a patient than a recurring 
diarrhoea, with an anal sphincter constantly 
on guard, often accompanied by pain, fever 
and the many complications that go with the 
full-blown ease of ulcerative colitis. Loss of 
self-confidence and emotional depression are 
understandable consequences of such a train 
of symptoms. 

Harder to accept is the thesis that ulcerative 
colitis may develop from a disorder in colon 
function arising primarily from the malad- 
justment of a susceptible personality to en- 
vironmental stress. Nevertheless, there are 
some clinicians who believe that patients in 
this group tend to exhibit certain personality 
characteristics. They are said to have a low 
reserve of energy and tend to be docile or 
overly passive in their acceptance of the in- 
evitable in life. Whether one accepts this view- 
point or not, it seems clear that in such in- 
dividuals, at least, exacerbation in ulcerative 
colitis seems to follow an inability on the part 
of the patient to meet a distressing situation 
in his life. Whenever this is the case it has im- 
plications of the greatest importance in 
prognosis and treatment. 

Whatever may be the outcome of this specu- 
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lation as to pathogenesis of ulcerative colitis, 
the bulk of experimental and clinical research 
supports the conception that there is a multi- 
plicity of precipitating factors. In animals, 
the syndrome of exaggerated muscle contrac- 
tion, edema, vascular engorgement and 
bleeding, may be produced by as_ varied 
stimuli as the parenteral injection of either 
acetylcholine or Shiga bacillus toxin, or the 
induction of the state of shock, or the electri- 
cal stimulation of the sacral autonomic nerv- 
ous system. The answer to the problem in 
human colitis will come only by our making a 
comprehensive study of each case and sub- 
mitting the accumulated data to further 
eritical analysis. 


CLASSIFICATION OF CHRONIC NON-SPECIFIC 
ULCERATIVE COLITIS 


It is customary to subdivide this disease 
into its lesser clinical entities. The lesion pur- 
sues different patterns in different individuals. 
These variations depend to some degree upon 
the anatomical extent of the disease as it af- 
fects the large bowel. Thus, chronic ulcerative 
colitis may be regarded as being diffuse or 
segmental in its distribution. The brunt of the 
disease is usually borne by the rectum and 
lower sigmoid but in the diffuse form the 
whole colon may be involved. In such in- 
stanees, the process may even extend into the 
terminal ileum. Where the lesion is limited to 
the rectum or the rectum and sigmoid, the 
greater part of the colon may continue to 
function. Thus fecal material is deprived of 
its fluid content and becomes formed before 
it reaches the affected area. The patient, in 
such cases, may pass only one or a few normal 
stools daily yet have discharges of blood, 
mucus and pus frequently. Indeed, I have 
encountered patients who, apart from such 
discharges, have been constipated. On the 
other hand, when the bowel has lost its ab- 
sorptive ability because of the large portion 
involved, the stool remains liquid and this 
state is contributed to by discharge from the 
ulcerative lesions and bleeding. In such eases 
the diarrhoea is severe. 

The differences in the clinical pattern de- 
pend also upon the ability of the patient to 
tolerate his infection once it is established. It 
is probably in the onset of the disease that the 
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greatest variations are observed. It is not un- 
usual for this chronic protracted condition to 
herald its onset with an acute and sometimes 
fulminating attack. In such a form, the pa- 
tient becomes severely ill within a short time. 
There is a high fever and abdominal pain. 
Twenty or more liquid stools, often very 
bloody, may be passed in a day. As a result, 
dehydration and anemia, followed soon by 
severe nutritional disturbances, greatly re- 
duce the patient’s chances to survive. If he 
recovers, it may be because of the nature of 
the disease with its spontaneous remissions 
and because of supportive treatment. Follow- 
ing this, recovery may be complete as occasion- 
ally happens. But further acute attacks may 
follow with mild, chronic manifestations dur- 
ing the intervals. 

! have seen a number of cases develop in 
the opposite manner. Thus, the onset has been 
insidious with the patient having little to 
complain about except an increasing diarrhoea 
and perhaps a low-grade fever. There may be 
four to eight stools a day. A moderate anemia 
may be present which fails to respond to treat- 
ment. Such cases may continue in this mild 
but definite form for long intervals without 
remission. Often for some cause, there may be 
an abrupt acute relapse with all evidence of 
the disease magnified. 

These different clinical pictures may be ac- 
cepted as evidence that the disease is a vari- 
able one and that the stage in which it first 
manifests itself depends upon certain factors 
which are, at the present time, not completely 
understood. 


DIAGNOSIS 


Chronic ulcerative colitis may be diagnosed 
on the basis of both negative and positive find- 
ings. In this country, endamoeba histolytica, 
occurring as it does in five percent of the 
population, is encountered or suspected quite 
often so that it must be ruled out. It is capable 
of producing symptoms and findings similar 
to those met with in non-specific colitis. Thus 
careful stool examinations are warranted in 
all eases where the presence of amoebae is 
possible. Often failure to discover amoebae is 
insufficient to eliminate them as the causative 
organism. In such cases, a course of emetine 
hydrochloride as a therapeutic test may be in- 
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dicated. Ordinarily, apart from the symptoms 
of ulcerative colitis already noted, the diagno- 
sis depends chiefly upon the proctoscopic and 
roentgenological findings. 

In the chronic form of ulcerative colitis the 
rectal mucosa is uniformly involved, thick- 
ened, granular and hyperemic. The vascular 
network, which is so obvious in normal mu- 
cosa, is lost. The congested mucosa is easily 
traumatized and bleeds freely. Actually, ul- 
ceration may not be observed in this stage, 
although in the acute relapses, the picture is 
often one of destruction. Much of the lining 
of the rectum has become necrotic and sheds 
off to form uleers which vary in size and 
coalesce to form extensive raw areas. A word 
of warning against too vigorous instrumenta- 
tion is indicated at this point. It must be re- 
membered that the diseased wall of the bowel 
can be easily perforated by too great force 
during the examination. In the acute or sub- 
acute phase, I limit the examination to the 
rectum alone when obvious proctitis is present. 
No preparation other than a_ preliminary 
hypodermie when patient is in hospital, is 
provided before the examination. Irritating 
enemas only aggravate the preexisting in- 
flammation and produce a misleading impres- 
sion. 

The foregoing description is not truly spe- 
cific of idiopathic ulcerative colitis for it may, 
on occasion, be mimicked by any of the dysen- 
teries, especially Flexner Bacillus dysentery 
and amoebic dysentery. Cases of amoebic ul- 
ceration which I have seen in Winnipeg have 
been of two kinds: the one in which there are 
typical oval or round, discrete necrotie ulcers 
with but slightly congested intervening mu- 
cosa and in which the diagnosis is readily 
proved; the other, in which the mucosa of the 
rectum is deeply congested and of a velvety 
appearance with diffuse coalescing ulcers, 
presents a picture which is hardly distinguish- 
able from that of idiopathic ulcerative colitis. 
But again, smears from the ulcers or examina- 
tion of the mucus from the bowel will reveal 
the vegetative forms or the cysts of endamoeba 
histolytica. Further, there is almost invariably 
a rapid response to a daily injection of Eme- 
tine Hydrochloride (grains one-half to grains 
one). Careinomatous or tuberculous ulcera- 
tions, which enter the diagnostic field only in 
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so far as they occasion discharge of mucus, 
blood and pus from the bowel, are readily 
recognized on proctoscopie or sigmoidoscopic 
examination. 

In the first stages of chronic ulcerative co- 
litis, the roentgenological changes may be 
negligible. Later, as scar tissue is formed, it 
is noted that the colon fails to shorten on 
evacuation after a barium enema and the 
haustral markings are lost, the rugae become 
smooth and no mucosal pattern is visible. The 
walls of the colon are rigid with sear tissue 
and the colon, no longer distensible, has the 
appearance of a smooth, hollow tube. 


MANAGEMENT 


It has been customary to distinguish be- 
tween medical and surgical treatment of ul- 
cerative colitis. A more apt phrase would be 
medical management with or without sur- 
gery. As the years have passed, the limitations 
of purely medical measures in the more seri- 
ous cases have been widely recognized. At the 
same time, more gratifying results from sur- 
gery have followed a degree of clarification of 
the indications for operative intervention, and 
standardization of the procedures used. To 
some extent, however, the good results in sur- 
gery must be attributed to more faithful utili- 
zation during the preoperative and postopera- 
tive period of what might be called the basic 
principles of good medical management of 
ulcerative colitis. 

The first of these, unquestionably, is the 
maintenance of optimum nutrition. This is 
not usually a problem in the mild case with 
limited involvement of the colon. However, 
with the development of frequent discharges 
of liquid feces, with mucus, blood and pus, a 
state of nutritional deficiency is likely to ap- 
pear. This may be manifested by weight loss, 
anemia, and any of the numerous signs of pro- 
tein and vitamin deficiency. When high fever 
is added, usually with anorexia and great re- 
duction in food intake, these losses are greatly 
abetted. To overcome them is sometimes the 
greatest problem in treatment, requiring 
heroic measures on the part of the doctor, 
nurse and dietitian, as well as the earnest co- 
operation of the patient. 

A high ealorie intake is required, usually 
including 200 grams of protein daily, or more, 
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if one is to restore nitrogen equilibrium. Some- 
times prolonged tube feeding is the most feas- 
ible method of providing the essential food- 
stuffs. Repeated transfusions are more 
valuable, as a rule, than the administration of 
iron. Vitamin K is necessary when hypopro- 
thrombinemia and bleeding is present. The 
other vitamins should be provided in excess, 
preferably parenterally as well as per os. 

Competing with nutrition, as the major is- 
sue in medical treatment, is the problem of 
psychological management of the ulcerative 
colitis patient. While many of my patients 
have shown great determination to get well, 
others are often discouraged, overdependent, 
and ready to give up when difficulties are en- 
countered. Whether these latter features are 
a result of their disease, or have contributed 
to its development, is really less important 
than that they be recognized frankly and 
treated deliberately. This involves getting to 
know the patients as persons—understanding 
their background and sympathetically appre- 
ciating their frailties. The painstaking ex- 
planation of the treatment plan is often of 
more value than the reiteration of general 
reassurances. These things are more easily ad- 
vised than carried out, and sometimes all of 
one’s efforts are frustrated by the absence in 
the patients of the will to get well. 

The place of sulphonamides and the anti- 
bioties is still under assessment. Their value 
in coping with peritonitis, abscess and sup- 
purative invasion of the intestinal wall is 
undoubted. Sulphathalidine and streptomy- 
ein both alter the bacterial flora in the colon 
but whether they can influence the natural 
course of the disease has yet to be established. 
One of my medical colleagues is making a spe- 
cial study of the effect of these agents in co- 
litis, while another is endeavoring to manage 
his cases without their aid, relying chiefly on 
nutritional measures and an approach from 
the psychosomatic viewpoint. In several years, 
a comparison of their results should be in- 
formative. 

We are all agreed that a seriously ill patient 
should receive both sulphathalidine and strep- 
tomyein, or their successors, for a period of 
five or six days. One must watch out for al- 
lergie sensitivity to foods and medicines and 
be constantly alert to the presence of coinci- 
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dental disease. This calls for a competent 
search for endamoeba histolytica in every 
ease, as well as the culturing of stools for 
bacterial pathogens whenever a relapse cannot 
easily be explained. 


SURGICAL TREATMENT 


With this general review of the disease let 
us now address ourselves to the special prob- 
lems relating to surgery in ulcerative colitis. 
There can be no doubt that surgery in this 
disease, like surgery in duodenal ulcer, hyper- 
tension and hyperthyroidism, is a stop-gap 
which must be employed until the deficiency 
in our knowledge as to cause and proper 
therapy has been met. 

In chronic ulcerative colitis, the earlier ex- 
perience with surgery has been disappointing. 
More recently, there has been an improvement 
in the results for various reasons. Chief among 
these is the trend towards earlier operative in- 
terference. In this way, surgery is not applied 
to a subject who has become seriously de- 
bilitated because of malnutrition, hemorrhage 
and the general effects of infection and who 
represents, therefore, a very poor risk. More- 
over, better methods are now available in the 
eare of the ileostomy once it is established. 
The patient can be reassured with more con- 
fidence of his ability to reestablish himself as 
a useful member of society. Thus he may more 
willingly become a candidate for earlier 
ileostomy. 

There is no doubt in the past that some of 
our patients have suffered much from a con- 
servative attitude. Unwarranted delay in per- 
forming an ileostomy and colectomy has 
permitted serious remissions with loss of earn- 
ing power, heavy medical expenses and even 
placed the patient’s very life in the balance; 
indeed, too often, the result has been fatal. 
There is still no definite set of criteria to de- 
termine when surgery is indicated. If the 
course of the disease is marked by acute flare- 
up, one nurses the hope that every exacerba- 
tion will be the last. If these recurrences are 
severe and prolonged, it may be reasonable 
to state that surgery should be performed 
after two or three attacks. If the disease is 
chronic but unrelenting, perhaps a definite 
time period of several months should be per- 
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mitted beyond which it is obvious the patient 
cannot recover and surgery is inevitable. 

In the standard surgical treatment of ul- 
cerative colitis there are three procedures 
available. These are: (1) ileostomy alone; (2) 
ileostomy with partial or complete colectomy ; 
and (3) ileosigmoidostomy and partial co- 
lectomy where the rectum and lower sigmoid 
are not involved. 


ILEOSTOMY 


Ileostomy is undertaken for several reasons. 
First, it is generally followed by marked im- 
provement in the patient’s condition. Second, 
by defunctionalizing the colon, the disease 
process may be brought to a halt and a restora- 
tion of the intestinal continuity be permitted 
after a satisfactory period of observation. Un- 
fortunately, this second event does not occur 
often and it is unwise to hold out much hope 
concerning such a possibility. 

In a number of patients, an ileostomy has 
produced dramatic symptomatic relief provid- 
ing saline and fluid balance is maintained. 
The temperature may become normal in 48 
hours and stay normal after many weeks of 
fever. The simple and obvious explanation 
would be that the ulcerated colon is being 
constantly bathed and irritated by the fecal 
discharge from the ileum. This factor is surely 
of doubtful significance when one realizes 
from experience that recurrence of all the fea- 
tures of a fulminating colitis with fever, hem- 
orrhage and perforation can subsequently de- 
velop in spite of the presence of the ileostomy. 
To speculate that one has temporarily severed 
an important intrinsic nerve control is at least 
intriguing. This may explain the dramatic, 
immediate, clinical improvement after ileos- 
tomy. Finally, ileostomy is a preliminary step 
to colectomy. 

Ileostomy has now, I believe, completely re- 
placed cecostomy and appendicostomy. These 
latter methods are inadequate as they fail to 
isolate or completely defunctionalize the 
colon. In the performance of ileostomy, a left 
lower paramedian incision is used. The ileum 
is transected and the distal end closed. The 
proximal portion is brought through the ab- 
dominal wall by means of a stab wound to 
the right and below the umbilicus. This 
method, which has been described by Dennis*® 
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of Minneapolis, deserves merit for two reasons. 

As no suture material is used in a stab 
wound, there is little chance of injury to the 
ileum traversing it as may occur when the 
bowel is brought out through an incision. 
Again, the main incision is sufficiently far 
from the ileostomy that it can be protected 
from contamination. In the matter of selecting 
a site for dividing the ileum, we are influenced 
by the advice of Cattell® of the Lahey Clinic. 
Because of the incidence of ileitis in this con- 
dition, we select a level 18 to 24 em. from the 
ileoceeal valve for ileostomy. 


COLECTOMY 


Colectomy is indicated in cases .of chronic 
ulcerative colitis that have failed to respond 
to adequate medical treatment. Apart from 
intractability with persistent or recurrent at- 
tacks of fever and ulceration with fibrous 
contraction of the entire bowel, there are seri- 
ous complications of stricture, severe hem- 
orrhage, fistula in ano, recurrent arthritis, 
pyoderma gangrenosa, polyposis and malig- 
naney, which justify radical removal of the 
diseased colon. 

If total colectomy is indicated for the rea- 
sons mentioned, it is divided into two stages 
because of the magnitude of the procedure. 
Special preoperative care is indicated making 
free use of penicillin and blood. The passage 
of a Miller-Abbott tube 48 hours prior to the 
operation as suggested by McKittrick’ of Bos- 
ton has a distinct advantage. As it is passed, 
the small bowel is gathered on the tube. In 
this way it ean be easily retracted during 
colectomy. 

A transverse incision is made above the 
level of the umbilicus extending laterally suf- 
ficiently far to free the attachments of both 
the right and left colons. In this way, easy ae- 
cess is obtained to the cecum, ascending and 
transverse colons. It permits also mobilization 
of the splenie flexure and much of the deseend- 
ing colon. The latter is freed distally as far as 
possible and is divided somewhere in the sig- 
moid. The distal part of the sigmoid should be 
brought out through a small separate incision 
and left for the next stage. Some danger may 
arise if the diseased bowel is left within the 
abdomen with a blind loop. Conceivably, it 
might blow out due to the disease itself or be- 
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cause of a stricture distally preventing drain- 
age. However, I have on two _ occasions 
inverted the bowel end and left it in the 
abdomen without mishap. In others, I have 
sewn a catheter into the sigmoid and brought 
the catheter out through the lower abdomen. 
The final stage is the abdominoperineal re- 


INCISIONS FOR: 





ILEOS TOMY. 

PARTIAL COLECT OMy, 
ABDOMINO- PERINEAL 
RESECTION. 





PERMANENT ILEOSTOMY. 


moval of sigmoid and rectum. It can differ 
from that operation as employed in rectal 
cancer. Inasmuch as there is no necessity for 
wide removal of lymph nodes, the mesentery 
of the sigmoid and that of the upper rectum 
can be left in place. The obvious advantage 
thereof is that much dead space is thus 
eliminated. 

Occasionally, it will be possible to preserve 
the use of the rectum and the anal sphincter 
because of absence of proctitis. In such eases, 
an anastomosis of the ileum to the lower sig- 
moid is done as a preliminary procedure to 
removal of the proximal colon. 

The four following cases illustrate most of 
the complications of ulcerative colitis requir- 
ing colectomy : 


Case 1: Mrs. D. W. P., No. 13248, age 26. Case 
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of ulcerative colitis without remission for over 18 
months. 

This patient was first seen in July 1944; with a 
history of chronic diarrhoea with bleeding for the 
past 18 months and a weight loss from 138 to just 
over 80 pounds. 

She had been under hospital treatment elsewhere 
in January 1943. An orthodox medical regime had 
been instituted at that time but, because her symp- 
toms were of recent origin and her home was in 
Western Canada, her attendants consented to her 
return here. 

When she came to the Clinic, medical treatment 
was continued and she was placed on sulphaguani- 
dine, a high protein-low residue-high vitamin diet 
and was given repeated blood transfusions. Not- 
withstanding this thorough and intensive medical 
treatment over a period of six weeks, her condition 
remained unaltered. 

It was decided that this patient represented a 
type of chronic ulcerative colitis causing continu- 
ous, intractable illness without remission; whereas 
the commoner type is the patient who has many 
remissions and exacerbations over the first few 
years. 

Proctoscopie examination revealed a contracted 
ulcerated rectum which bled easily. Early in Oc- 
tober 1944, an ileostomy was done with prompt re- 


Case 1. Intractable ulcerative colitis with 


Fig. 1. 
typical lead pipe colon. 
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lief of symptoms and her temperature immediately 
became normal. She was discharged from the hos- 
pital at the end of November and instructed to 
return in six months’ time. 

However, she returned within one month because 
of an exacerbation of the colitis with acute pain. 
An ileostomy does not protect a patient from 
exacerbations and I have observed very severe 
exacerbations in such patients. At this time, a 
barium enema revealed extensive, chronic ulcerative 
colitis (Fig. 1). She was again placed on intensive 
medical treatment. The pain disappeared but she 
ran a slight temperature and had a more or less 
constant discharge from the rectum. 

In July 1945, the second stage operation was 
done by resecting the terminal ileum and the colon 
down to the middle of the sigmoid flexure. I was 
unable to bring the sigmoid out because the meso- 
sigmoid was short and the best one could do was 
to suture the tube in the terminal sigmoid and 
bring out the tube through the abdominal wall. 
An abdominoperineal resection was performed in 
November of the same year to complete the opera- 
tion. The pathologist’s report was chronic ulcera- 
tive colitis. 

During the ensuing three years and four months, 
this patient has remained well. She does her own 
work on the farm and she now weighs 167 pounds. 
She still has her good appetite and her good sense 
of humor, both of which, in my opinion, have been 
very important factors in her excellent recovery. 

Case 2: Mr. N. S., No. 32517, age 24. Case of 
ulcerative colitis of seven years’ duration char- 
acterized by recurrent attacks of diarrhoea and 
fever complicated by arthritis, pyoderma gan- 
grenosa and irreparable damage to the colon. 

This patient had been hospitalized for the first 
time in 1940 for a period of six weeks because of 
diarrhoea and bleeding and loss of weight (41 
pounds). Stool examinations were negative for 
endamoeba histolytica and sigmoidoscopie exami- 
nation revealed an intensely edematous and haem- 
orrhagic mucosa. His condition had improved on 
discharge. 

He made good progress and gained 28 pounds 
but returned to his doctor in April 1941 with re- 
current diarrhoea and cramps. He spent two weeks 
in the hospital and again was improved on dis- 
charge. In July of the same year he had an acute 
exacerbation of his illness, was hospitalized and 
an ileostomy was performed. He was examined 
again in November 1943, after two years of ex- 
cellent health. Later the same month, he was ex- 
amined in a large clinic where the diagnosis of 
chronic ulcerative colitis was confirmed by sig- 
moidoscopie and x-ray examination. His sedimen- 








Fig. 2. Case 2. Pyoderma gangrenosa complicating 
diffuse ulcerative colitis. 


tation rate was normal. They did not advise any 
further surgical interference at that time. 

In June 1944, he was admitted to the hospital 
with periarticular swelling of one knee which sub- 
sided in a few days. In August of that year, he 
was again admitted to hospital for a period of six 
weeks because of several bouts of acute recurrent 
polyarthritis. In December 1944, he broke out in 
sores and boils all over his body and he was treated 
with penicillin. 

By December 1946, he had recurrent pyoderma 
which improved with intramuscular and local peni- 
cillin. Sigmoidoscopie examination at that time re- 
vealed an ulcerated, bleeding bowel. 

He was referred to me in January 1947 because 
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of a continuous, purulent, bloody discharge from 
the rectum, in spite of the presence of an ileostomy. 
He was admitted to hospital for observation. His 
weight was stationary. He reported recurrent at- 
tacks of generalized arthritic pains with swelling 
of the left knee joint during the past year and a 
great many skin lesions on the face, the back of his 
neck, the thorax and both extremities (pyoderma 
gangrenosa) (Fig. 2). While these responded to 
penicillin therapy, streptomycin seemed to have a 
more pronounced effect. 

On March 21, 1947, a colectomy was done with 
exteriorization of the distal end of the lower 
sigmoid. The pathologist reported that the entire 
colon showed extensive changes and the mucosa, 
for the most part, was replaced by granulation 
tissue. There was marked submucosal fibrosis with 
inflammatory infiltration of all layers. The diagno- 
sis was diffuse, non-specific ulcerative colitis. 

On June 11 of the same year an abdomino- 
perineal resection for chronic ulceration of the 
rectum and lower sigmoid was done and the micro- 
scopic diagnosis was diffuse, non-specific ulcerative 
colitis. 

Since dismissal, he has had no complaints except 
for recurrent ulceration of the left leg and a slight 





Fig. 3. Case 3. Colitis polyposa without involvement 
of the rectum or lower sigmoid. 
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ulceration on the right leg. His appetite is good 
and he has gained weight. He empties his ileostomy 
bag twice a day. Ordinarily, the dischatge is a 
heavy, fecal substance but if he takes a lot of 
fluids, the discharge is more liquid. 

Case 3: Mrs. S. Z., No. 37331, age 37. Case of 
ulcerative colitis of four years’ duration with re- 
current attacks, complicated by marked polyposis, 
but not involving the rectum and lower sigmoid. 

This patient reported to the Clinic in July 1947, 
with a history of intermittent diarrhoea and bleed- 
ing per rectum of four years’ duration. Her appe- 
tite was good but she had lost 15 pounds in weight 
during the last four months. The stools (three to 
seven daily) were described as containing bright 
blood mixed with a lot of slime. 

The patient was pale, thin and looked older than 
her stated age. General physical examination was 
entirely negative. Sigmoidoscopie examination 
showed the mucosa of the rectum and lower sigmoid 
was entirely normal. Laboratory examination 


showed hemoglobin 9.3 grams; R.B.C. 3,490,000; 
W.B.C. 11,650; color index 0.88; blood Wasser- 
mann negative; and sedimentation rate 62 mm. per 
hour. The urinalysis was negative and a gastric 
analysis showed no free hydrochloric acid with 
histamine. A barium enema revealed no haustral 
markings and multiple polypi scattered through- 


out the entire colon except in the lower sigmoid. 
The diagnosis, therefore, was colitis polyposa with- 
out involvement of the rectum or lower sigmoid 
(Fig. 3). 

On April 9, 1947, a low ileosigmoidostomy was 
performed, and on October 23 of the same year a 
colectomy was done. The pathologist’s report was 
as follows: “the entire bowel removed shows a dif- 
fuse ulcerative process with marked polypoid over- 
growth of intervening mucosa. Many of the ulcers, 
which vary in size from 0.5 to 2.5 ems. in diameter, 
show partial or complete reepithelization”. She 
made an uneventful recovery and has remained 
well since. 

Case 4: Mr. G. B. G., No. 9471, age 44. Case of 
ulcerative colitis of 12 years’ duration complicated 
by polyposis and carcinoma. 

This patient presented himself in February 1940, 
with a history of diarrhoea with blood of five years’ 
duration. Sigmoidoscopie examination at that time 
revealed diffuse granular inflammation of the rec- 
tum and the lower sigmoid. The mucosa was very 
vascular and several small polypi were present. 
Intensive medical management resolved his symp- 
toms completely. In February 1943, following a 
severe chest cold, he developed a recurrence of the 
diarrhoea. Apart from the proctitis, he was not 
really ill at that time. 
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Fig. 4. Case 4. Diffuse ulcerative colitis of 12 years’ 
duration complicated by carcinoma of the rectal 
ampulla. 


A barium enema was done in January 19-+4, and 
this revealed a definite lead pipe type of colon 
(Fig. 4). 

In January 1946, Dr. Harry Williams, Deer 
Lodge hospital, Winnipeg, found endamoeba 
histolytica in the stools. Dr. Wendell Macleod su- 
pervised medical treatment with emetine hydro- 
chloride. 

In January 1947, a terminal ileostomy was done. 
At the same time, a small mass in the rectum was 
biopsied and reported to be adenocarcinoma grade 
two. On Feb. 3, 1947, an abdominoperineal resec- 
tion was performed, reversing the usual order be- 
cause of the new lesion in the rectum. The pathol- 
ogist’s report was infiltrating colloid adenocar- 
cinoma grade two; much of the tumor was growing 
in under the normal mucosa. It was classified as 
Duke’s “B” with no lymph node involvement. There 
was also marked sub-mucosal fibrosis and chronic 
inflammation because of the long-standing ulcera- 
tive colitis. The patient made an uneventful re- 
covery from this operation and in January 1948, 
he had a colectomy done. 

There was a feature in this ease which may be of 
interest to those who do abdominal surgery. When 
the abdominoperineal resection was performed, the 
end of the sigmoid was brought out through a stab 
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wound. This drained for four months but when I 
saw him in January 1948, just prior to the 
colectomy, there was complete healing of the ab- 
dominal wall at the colostomy and, according to the 
patient, this had been healed for eight months. 
Therefore, he had a completely closed loop be- 
tween the inverted end of the ileum and the re- 
tracted end of the sigmoid. When operated on in 
January 1948, the colon was not dilated. There was 
a large bolus of inspissated material in the caecum 
but otherwise the large bowel was completely con- 
tracted in spite of the fact that both ends were 
closed. He made a very satisfactory recovery from 
this operation. 

He states now that he is in excellent health and 
does all the heavy work on a farm. His appetite is 
good and he weighs about 200 pounds. The patient 
is fitted with an ordinary rubber bag which he 
empties three or four times a day. The discharge is 
a thick, fecal material of the consistency of por- 
ridge but it is apt to be more liquid if he takes a 
lot of fluids. 


STATISTICS 
Five Year Period: To Mareh 31, 1949 


Dotal niinber OF PARWENIB. 65. 0:06 0105041000400. 64 
Number treated surgically 


ee 2) 


Types of Operations: 


(np Meosiomy only 26 ois. 2s ees. 5 

(b) Ileostomy and colectomy........ 15 

(ec) Tleosigmoidostomy and partial 

DORON s Geese cau oso ay oes = 2 
Mortality: 

Early—lIleostomy only.............. 3 

Late —Ileostomy only.............. 1 
(made dramatic recovery after 
ileostomy; gained weight, re- 
turned to work and felt well. 
Colectomy refused. Died 18 
months later in state of acute 
fulminating ulcerative colitis 
in spite of the presence of an 
ileostomy. ) 

Late —Acute small bowel obstruction 
six months after colectomy... 1 


CONCLUSION 


The constitutionally ill-equipped, the de- 
spondent, and the easily discouraged patient 
is handicapped from the very beginning and 
often fails to adjust himself satisfactorily to 
the problems arising out of his disease. On the 
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other hand, the patient who is so constituted 
that, in spite of this dreadful affliction, he re- 
tains his appetite, his sense of humor and his 
will to live, that patient will survive even at 
the price of a total colectomy and will sur- 
mount the trials of his ileostomy. He is indeed 
often an asset not only to his community gen- 
erally but a help to others who are likewise 
faced with an ileostomy life. 


SUMMARY 


1. Uleerative colitis is primarily a medical 
problem and remains so in approximately 60 
percent of cases. 

2. Medical management must be compre- 
hensive and thorough with special attention 
to both nutritional requirements and under- 
lying emotional factors. 

3. However, the tendeney to withhold the 
benefits of surgery until the situation is des- 
perate cannot be too strongly condemned. 

4. A plea for earlier operation must not be 
mistaken for a plea for early operation. 

5. Ileostomy does not cure ulcerative co- 
litis. Severe exacerbations are not uncommon 
after ileostomy. Perforation and severe hem- 
orrhage have occurred weeks or months after 
ileostomy. Cases “cured” by early ileostomy 
would certainly have responded to bed rest, 
high protein feedings and maintenance of 
morale. 

6. Ileostomy should be considered the first 
step leading to colectomy. The cases in which 
reestablishment of the continuity of the in- 
testinal tract can be done are exceedingly 
rare and, in my opinion, indicate an error in 
judgment regarding the necessity for ileos- 
tomy and are not an argument for early 
ileostomy. 

7. Colectomy should be proceeded with as 
soon after ileostomy as feasible where malig- 
nancy is suspected or proven, or in the 
presence of polyposis or persistent free dis- 
charge of pus and blood from the bowel. 
Otherwise, colectomy may be postponed for 
six to 12 months. 

8. The victims of this serious malady de- 
serve earlier comprehensive medical manage- 
ment and somewhat earlier surgical interven- 
tion if chronic invalidism, high operative 
mortality, or even the incidence of malignancy 
are to be materially reduced. 











VOL. XII, NO. 4 


9. Therapy cannot be safely divided into 
medical and surgical treatment. Medical treat- 
ment alone will suffice in the majority ‘of cases. 
For the remainder, surgery plus intensive 
medical therapy is necessary. Teamwork 
should be stressed in the total management of 
this disease. 


RIASSUNTO 


1. La colite uleerativa é e rimane un pro- 
blema medico nel 60%, cirea, dei casi. 

2. La cura medica deve essere completa ed 
accurata, con speciale riguardo ai problemi 
nutritivi ed ai fattori emozionali. 

3. La tendenza a procrastinare la cura chi- 
rurgica fino a che le condizioni diventano 
troppo gravi e’ comunque deplorevole. 

4. Il consiglio di anticipare in taluni casi 
loperazione non deve pero’ significare un’ope- 
razione troppo precoce. 

5. L’ilestomia non cura la colite ulcerativa. 
Esacerbazioni gravi ricorrono abbastanza fre- 
quentemente dopo quest’operazione. Emorra- 
vie profuse e perforazioni intestinali possono 
insorgere anche dopo aleuni mesi. Guarigioni 
ottenute mediante l’ileostomia avverrebbero 
egualmente con il riposo a letto, una dieta 
ricca di proteine ed opportuna psicoterapia. 

6. L’ileostomia dovrebbe essere conside- 
rata quale una prima tappa verso la colecto- 
mia. L’A. ritiene veramente rari i casi nei 
quali e’ possibile un ripristino della continuita’ 
intestinale. Questi pochi casi non possono rap- 
presentare un argomento a favore di una pre- 
coce ileostomia. Nella maggioranza dei casi 
Vileostomia non e’ necessaria e rappresenta 
quindi un errore. 

7. La colectomia dovrebbe seguire—appena 
possibile—l’ileostomia nei soggetti sospetti o 
affetti da tumori maligli: nei casi di poliposi: 
o di fronte ad una persistente eliminazione 
intestinale di pus e di sangue. Altrimenti la 
eolectomia puo’ essere ritardata da 6 a 12 set- 
timane. 

8. Volendo evittare un’invalidita’ perma- 
nente, un’elevata mortalita’ operatoria e ri- 
durre d’altra parte la frequenza dei tumori 
maligni, e’ bene anticipare al massimo la piu’ 
accurata cura medica, e se questa non basta, 
la cura chirurgica. 

9. La cura della colite ulcerativa non e’ ne’ 
esclusivamente medica, ne’ esclusivamente chi- 
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rurgica, donde la necessita’ di un’intima colla- 
borazione fra il medico ed il echirurgo. 


SUMARIO 


1. La colitis ulcerativa es primariamente 
un problema para el internista, y en un 60 
por ciento de los casos no requieren otra clase 
de tratamiento. 

2. El tratamiento medico debe de ser bien 
planeado en todo detalle y muy especialmente 
en su tratamiento dietetico y de los factores 
emotivos de la personalidad del paciente. 

3. Sin embargo se condena la tendencia de 
recurrir a la cirujia cuando ya el paciente 
se encuentra en un estado critico. Esta demora 
es inexcusable, pero esto no quiere decir que 
se aconseja la de preferencia. 

4. La ileostomia no es de por si curative 
en estas colitis. Recidivas serias ocurren con 
alguna frecuencia despues de la ileostomia ; 
lo mismo se puede decir de la perforacion y 
de las hemorragias severas que pueden 
aparecer haste meses depues de esta operacion. 
En cambio casos que se reportan como 
curados por la ileostomia en los prineipios de 
la enfermedad, indudablemente se habrian 
obtenido los mismos resultados con el trata- 
miento conservativo de cama rigurosa, dieta 
proteinica elevada, pysicoterapia. 

5. La ileostomia debe de considerarse como 
el primer paso a la colectomia. Los casos en 
los cuales se puede re-establecer la continu- 
idad del intestino son muy raros, y en mi 
opinion esto indica un error de juicio y por 
lo tanto no es argumento de valor a favor de 
la ileostomia en los casos recientes. 

6. La colectomia debe de seguir a la 
ileostomia tan pronto sea posible en los casos 
de cancer o en los que se sospeche esta 
enfermedad; tambien en la poliposis, 0 en 
casos de evacuaciones purulentas o hemo- 
rragicas persistentes. De lo contrario la 
colectomia se puede posponer de seis a 12 
meses. 

7. Estos enfermos merecen un tratamiento 
comprensivo medico, y si es necesario, la 
intervencion quirurjica cuando esta se indique 
para evitar el invalidismo ecronico, alta 
mortalidad quirurjica y aun mismo la 
ineidencia del cancer. 

8. El tratamiento puramente medico es 
suficiente en la mayoria de los casos. En los 











otros la cirujia mas la terapeutica medica 
intensiva son necesarios. La cooperacion de 
los dos es esencial en el tratamiento de esta 
enfermedad. 


SOM MAIRE 


La colite ulcérative est: 

1. Un probléme médical et reste un 
probléme médical dans approximativement 
60 pour cent des eas. 

2. Le traitement médical doit étre trés 
varié. I] faut donner une attention spéciale 
aux necéssités nutrionnelles et aussi aux 
facteurs émotionels. 

3. Nednmoins quand la_ situation est 
grave, il ne faut pas retardé le soulagement 
quoffre la chirurgie. 

4. Un plaidoyer pour les opérations moins 
retardées ne doit pas étre confondu chour un 
plaidoyer pour une operation précoce. 

5. L’iléostomie ne guérit pas la_ colite 
uleérative. Il n’est pas rare que la situation 
s’aggrave apres l’iléostomie. Les perforations 
et les hemorragie graves sont survenues des 
semaines ou des mois aprés l’iléostomie. Les 
cas marqués guéris par une_ iléostomie 
précoce auraient certainement donné de bons 
résultats si on avait mis le malade au lit, si 
on lui avait donné une haute alimentation 
protéine et aussi si on avait maintenu son 
moral. 

6. L’iléostomie doit pas étre considérée 
comme premier pas menant a la colectomie. 
Les cas dans lesquels on peut rée tablir la 
continuité du tube intestinal sont trés rares 
et dans mon opinion indiquent une erreur de 
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nécessité de 


jugement par rapport a la 
Viléostomie et ne sont pas un argument pour 
Viléostomie précoce. 

7. Une colectomie est indiquée aussit6t que 
possible aprés une iléostomie quand une 
lésion caneéreuse est soupgonnée ou démontrée 
et aussi en présence de polypose accompagnée 
d’un écoulement persistant de pus et de sang. 
Autrement, la colectomie peut étre ajournée 
pour une durée de 6 a 12 mois. 

8. Les victimes de cette maladie seront 
soumises a traitement chirurgical. En agissant 
ainsi, on diminue JVétat  d’invalidisme 
chronique, une haute mortalité opératoire et 
méme la fréquence de tumeurs malignes sera 
réduite sera dans beaucoup de eas. 

9. Le traitement ne doit pas étre partagé 
entre médical et chirurgical; le traitement 
médical seul suffira dans la majorité des eas. 
Pour les autres cas, une thérapie chirurgicale 
et medicale intensive est nécessaire. Dans le 
traitement de cette maladie, il est important 
d’avoir la coopération de collégues. 
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Resection of Remaining Vertebral Ring for 
Tuberculosis of the Spine 


G. M. MES, F.R.CS. 
KRUGERSDORP, TRANSVAAL, SOUTH AFRICA 


treated by distraction until spasm and 

pain are relieved and till the tempera- 
ture becomes normal. The parts are then al- 
lowed to come together and are encouraged to 
heal in an optimum position by immobiliza- 
tion. 

In the case of the spine, the wish to recon- 
struct the original anatomical and exterior 
shape has formerly blinded us to the fact that, 
in using extension, we are distracting the dis- 
eased parts leaving a considerable ‘empty’ 
space filled with tubereular debris (Figs. 1 
and 2). 

One still finds in textbooks various, some- 
times fantastic, methods of reducing the 
kyphosis and in numerous eases these tradi- 
tional principles are still acted upon. 

It must be obviously wrong to treat tuber- 
culosis of the spine by extension, thus asking 
the tuberculous focus not only to heal itself, 
but also to make new bone to fill up the gap 
and that while the patient. is kept recumbent 
in a plaster bed. Physiologically and patho- 
logically, one can only expect new-bone for- 
mation where the stresses and strains in the 
body bring the need for such a bone formation 
home to the tissues concerned. It is too much 
to ask a theoretical knowledge of what is 
needed from the body cells themselves. 

It was with this in mind that the operation 
here described was conceived. 

On considering what happened when a tu- 
bereular spine is extended and the kyphosis 
reduced, it was realized that the remaining 
part of the ring, with the spine and the inter- 
articular processes, is the main cause of the 
‘pening up’ of the tuberculous focus. The idea 
oceurred that the removal of the vertebra re- 
mains would make it possible to obtain a spine 
in whieh the remains of the bodies of the 
vertebrae would be in close apposition, while, 
at the same time, a spine would be obtained in 
which the stresses and strains would more 


eee ty aes in joints is generally 


closely approximate the normal. In other 
words a condition would be obtained where 
the sharp angulation would not put all the 
weight-bearing (multiplied by extra leverage 
and not counteracted by the sacrospinalis mass 
which is working at a disadvantage over the 
hump) on recently diseased tissues (Fig. IV). 

Theoretically, it seemed that when the rest 
of the diseased vertebral ring was removed 
the articular facets of the vertebra above 
would engage with those of the one below, for 
generally the angle of their incidence changes 
little from vertebra to vertebra. 











« ‘NUTCRACKER EFFECT 





Fe. 








The spinal cord hangs relatively loose in its 
meningeal envelope, and the spinal nerves 
trail downwards before they emerge through 
the intervertebral foramina. A shortening of 
the spinal canal, of the dimensions which 
would obtain in such a theoretical ease, (that 
is, at most three quarters of an inch) would 
result in no more than the spinal cord hanging 
slightly lower in its canal and the spinal 
nerves sagging slightly on their way from 
the cord to the intervertebral foramina, 
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The only doubt was that the spinal nerves, 
emerging both through one intervertebral 
foramen, might get nipped. It was considered 
that the remaining debris of the collapsed 
vertebra would be sufficient to keep the fora- 
men open wide enough to prevent this. 

The theory having been formed, it was nec- 
essary to wait until a suitable case appeared. 

In July 1947, a young native woman was 
admitted to the Krugersdorp hospital who 
seemed to fulfill all the requirements. She was 
a hopeless ease, and if relief could be given the 
risk of this operation was justified. 


CASE REPORT 


Nono was a native girl, age 20. Every mem- 
ber of her family had died of tuberculosis, in 
one form or another. Five years ago a marked 
kyphosis had been noticed and for about a 
year she had been unable to walk because of a 
paresis of both legs. There was no urinary 
complication. 

On examination it was found that she was 
in the final stages of toxemia, thin, hollow- 
cheeked and no more than semicomatose. 


There was practically complete paralysis of 


both legs. No reflexes could be elicited and 
attempts at voluntary movement resulted in 
no more than a hardly perceptible twitching of 
the knee and a slight downward movement of 
the feet. 

In the upper part of her lumbar region, 
there was a high, sharp, pointed kyphosis. 

Fie. V shows the condition on admission as 
defined by x-ray. Important details are indi- 
cated by outlines. 

lL. 1 has to all intents and purposes com- 
pletely disappeared. D. 12 is totally destroyed 
in its lower third and disease-riddled in its 
middle third, while L. 2 is very badly affected 
in its upper third. 

Fig. 2 shows what would have been the re- 
sult if the old method had been used, and it 
is obvious that extension of this spine would 
have had no possible hope of success. 

On Aug. 1, 1947, under general anesthesia 
and in a prone position of the patient, the 
bony gibbus was exposed by a door-flap in- 
cision. The remains of the atrophied muscles 
were dissected free from the underlying spinal 
column towards the right. With a chisel the 
spinous process of L. 1 was severed at its base 
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and the ligaments connecting it with the 
spines of D. 12 and L. 2 were cut through. 

Leaving the spine attached to the left sacro- 
spinalis mass, the latter was also dissected 
loose from the underlying bone and retracted 
laterally, thus exposing the whole spinal col- 
umn in the diseased region. 


With a Rongeur and Liston’s bone scissors, 
the lamina, the interarticular masses with 
their superior and inferior facets, as well as 
the transverse processes, were carefully re- 
moved. 

Between the now exposed articular facets 
of D. 12 and L. 2, the rounded ends of the 
roots of the vertebral arch of L. 1 were visible 
and these were cautiously nibbled away with 
narrow, long Rongeurs. 

While doing this, the right root came out 
altogether, followed by a small amount of 
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easeous material. With a sharp spoon some 
more of this material was carefully fished out, 
so as to lessen the chance of more of it find- 
ing its way into the actual wound. 

Moderate pressure on the back of the pa- 
tient closed the opening between the arches 
of D. 12 and L. 2 and, as had been theoreti- 
eally worked out, the facets in the spine came 
together and articulated as if L. 1 had never 
been. 

The spinous process of L. 1, (still attached 
to the sacrospinalis mass) was split sagitally, 
the exposed parts of the surrounding verte- 
brae were roughened and chipped to promote 
future callus formation and the periosteum 
was scraped off the lateral surfaces of the 
spines of D. 12 and L. 2. The half of the spine 
of L. 1, which was still attached to the muscles, 
was fitted to the left and the loose half was 
fitted to the right side of the spines of D. 12 
and L. 2. With strong chromic catgut they 
were fixed in this position to help to form a 
bridge across the potential gap. The muscles 
were allowed to fall back and the wound was 
closed. 

With the patient still in the prone position, 
a thick plastercast was applied over the back 
of the patient, and when this had become 
fairly hard she was turned over in it, trans- 
ferred to a stretcher and thence placed on a 
previously prepared stand on her bed. 

She stood the operation well and has never 
complained of the feared root pain. (A second 
ease done recently has also not complained 
about this.) 

Healing took place without any complica- 
tions and after a few weeks a marked im- 
provement was noticed by the physiotherapist 
who was entrusted with keeping the muscles 
in as good a condition as possible. 

Six weeks after the operation, the patient’s 
condition had so greatly improved, and move- 
ments had come back to such an extent that 
it was deemed possible to put into practice 
the second half of the argument, namely that 
active movement of the body, combined with 
immobilization of the diseased area, is the 
ideal to be aimed at. 

On Sept. 11, 1947, she was taken from 
her bed and the plaster jacket was applied in 
extension, as for a fractured spine. One week 
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later, albeit with support on both sides, she 
took her first steps. 

Her general health improved out of all ree- 
ognition, she put on weight day by day. Her 
mental torpor disappeared and she had the 
first menstruation of her life. In another week 
she was able to get about, supporting herself 
from bed to bed in the ward. 

Since then she has been slowly improving 
and, although there is as yet no perfect con- 
trol of the limbs, and probably this will never 
be achieved, she can now get about reasonably 
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well on her own. Fig. VI shows the x-ray con- 
dition at the time of writing, (a year and a 
half after the operation) detailed schemati- 
cally by outlines. 

There is ample evidence that the lesion is 
healing as was hoped. At present it is cer- 
tainly quiescent (an A.P. view shows ealci- 
fication of the rudimentary psoas abscess). 

DISCUSSION 

As stated in the preamble, this single case 
does not actually prove anything but, as a 
confirmation of a theoretical thesis, it does 
indicate that there is a possible practical ap- 
plication of the theory. It has been done. It 
must be conceded that this case was not as 
simple as those considered in the theoretical 
diseussion but a trial with this new method 
was not considered justified in an average 
case which had a reasonable chance of success 
with the old method. 

The lack of material and facilities make it 
impossible for the writer to establish the indi- 
eations and counterindications for the appli- 
eation of this method in the manner he would 
like to do and which is necessary before final 


judgment can be pronounced. He will have to 
leave this to those who are able to do so but he 
is convineed that eventually somewhere in 
the treatment of tuberculosis of the spine, his 
idea will prove to deserve a definite place. 


SUMMARY 


The method of treating tuberculosis of the 
spine in recumbency and with the maximum 
of extension obtainable should be reviewed and 
more publicity should be given to the fact 
that maximum extension and reduction of the 
kyphosis is not per sé a desideratum. 

The healing process in kyphosis by re- 
recumbeney is possible but the resultant con- 
dition puts excessive strain on the newly 
healed bone because the weight of the body is 
applied by strong leverage in the manner of 
a nuteracker, with the arch of the diseased 
vertebra as the short ‘fulerum-piece.’ The 
muscles that have to counteract this leverage, 
are working at a disadvantage by being 
stretched over the kyphotic hump. 

As this operation shows, it is possible to 
achieve a compromise by excising the rest of 
the diseased vertebra, which makes it possible 
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to obtain removal of, or at least a diminishing 
of the kyphosis without distraction of the dis- 
eased vertebra and the causing of a ‘vacuum’ 
which has to be filled with new bone by a dis- 
eased tissue. 

In the ease described, the process had al- 
ready gone exceedingly far and full straight- 
ening of the spine was not possible, although 
the kyphosis has clinically practically disap- 
peared. If this operation was done in less 
pronounced eases, complete straightening of 
the spine should be possible. 

With the achieved straightening of the 
spine, the absence or practical abolition of the 
crushing leverage and the restoring of the 
sacrospinalis muscle to a more normal posi- 
tion, it may be possible to treat these cases in 
a plaster jacket instead of by the usual plaster 
bed which must be inductive to disuse- 
atrophy. In this way the lost years of re- 
cumbenecy may be avoided. 


RIASSUNTO 


Ritiene che il metodo di cura della tuberco- 
losi della colonna vertebrale con reclinazione 
ed il massimo possibile di estensione vada mo- 
dificato, perche’ l’estensione e la riduzione 
della cifosi non ecostituisce un risultato vera- 
mente favorevole. La guarigione in cifosi me- 
diante reclinazione e’ possibile, ma le condi- 
zioni meceaniche che ne derivano sottopongono 
ad uno sforzo eecessivo il tessuto osseo neofor- 
mato in quanto il peo del corpo gravita alla 
maniera di una leva troppo lunga di uno 
schiaecianoci, avente quale fulero molto corto 
l’areo della vertebra ammalata. I muscoli che 
debbono neutralizzare questo squilibrio ven- 
gono sottoposti ad uno sforzo eecessivo, in 
quanto sono stirati al disopra della bozza cifo- 
tica. L’operazione ideata dall’ A. la quale con- 
siste essenzialmente nell’escisione della por- 
zione ammalata della vertebra, elimina o 
riduce almeno la cifosi, senza provocare una 
lacuna che deve essere poi colmata da una 
neoformazione ossea da parte del tessuto am- 
malato. Nel caso illustrato dall’A. l’operazione 
pure avendo clinicamente eliminato la cifosi, 
non ha consentito un completo raddrizzamento 
della colonna vertebrale in quanto il processo 
tubereolare era gia’ troppo progredito. In 
casi meno avanzati cio’ sarebbe invece possi- 
bile. 
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Con il raddrizzamento della colonna verte- 
brale, l’eliminazione di forze cinetiche opposte, 
il ritorno dei muscoli sacro-spinali ad una 
posizione piu’ corretta, e’ forse possibile cu- 
rare questi casi con una semplice giacchetta 
ingessata invece di lunghi anni di degenza nel 
solito letto di gesso. 


SUMARIO 


El tratamiento de la tuberculosis de la 
eolumna vertebral por el metodo de traccion 
maxima en recumbencia, debe de ser revisado 
por cuanto este tratamiento no es per se el 
desiderato. 

El proceso de cicatrizacion de la cifosis por 
recumbencia es posible, pero la condicion 
resultante pone una tension excesiva en el 
hueso neo-formado, porque el peso del cuerpo 
actua como una palanca en la forma de un 
crucidor de nueces, con el arco de la vertebra 
afectada sirviendo de fulero. Los musculos 
que se oponen a este leverage trabajan 


desventajosamente por cuanto son estirados 
por la cifosis. 

Como esta operacion ha demostrado, se 
puede obtener un compromiso por la reseccion 


del segmento de la vertebra afectada, lo 
suficiente para eliminar or disminuir la cifosis, 
sin distraecion de dicha vertebra o sin causar 
un vacio que requiere mas tarde su relleno por 
nuevo hueso del tejido enfermo. 

En el caso deserito, el proceso habia avan- 
zado mucho lo que evito el enderezamiento 
completo de la columna; no obstante la cifosis 
se corrijio clinicamente. F »r lo tanto se esta 
operacion se practica en casos menos avanzados 
el enderezamiento seria mas completo. 

Con el enderezamiento de la columna, la 
ausencia o abolicion de la palanea arriba 
mencionada, y la restauracion de la posicion 
del musculo sacrospinal, puede ser posible el 
tratar estos casos con el enyesamiento parcial 
en forma the saquito, y asi evitar los anos de 
invalidismo en recumbencia. 


MES: RESECTION OF REMAINING VERTEBRAL RING, TUBERCULOSIS OF SPINE 


SOMMAIRE 


Une méthode de traitement de la tubereu- 
lose vertébrale par rapport avee le maximum 
d’extension obtenue devrait étre etudiée et on 
devrait donné plus de publicité au fait que 
extension maximum est la réduction de la 
kyphose et n’est pas par soi méme un 
désidératum. 

La réduction de la kyphose et la guérison 
de la kyphose par le séjour au lit, est possible. 
Mais les conditions qui résultent mettent une 
traction excessive sur l’os récemment guéri, 
vu que le poids du corps est employé de la 
facon d’un levier, avec l’arche de la vertébre 
malade comme point d’appui. Les muscles 
qui sont obligés de contre-balancer cette 
traction, travaillent 4 un désavantage parce 
qu’ils sont distendus au-dessus de la bosse 
kyphotique. 

L’opération préconisée par l’auteur montre 
qu’il est possible d’achever un compromis en 
faisant l’ablation de la vertébre malade qui 
permet d’enlever ou de diminuer la kyphose 
sans distraction de la vertébre malade et sans 
causer de “vacuum” qui aurait besoin 
d’étre rempli par une production d’os 
nouveaux par un tissu malade. 

Dans le eas décrit, la maladie était d’un état 
avancé et on ne pouvait pas corriger com- 
plétement la difformité de la colonne vertébrale 
bien que le kyphose a disparu cliniquement 
presque entiérement. Si cette opération est 
faite dans des cas moins avanceés, il est possible 
de ecorriger complétement la difformité de la 
colonne vertébrale. 


En corrigeant la difformité de la colonne 
vertébrale et en restaurant les muscles sacro- 
spinaux en une position plus normale, il est 
possible de traiter ces cas avee une camisole 
de platre et d’éviter ainsi une atrophie die au 
non-emploi. Par ce procédé le séjour au lit est 
abrégé. 





Postoperative Intravascular Thrombosis 


HAROLD CUMMINE, M.D., F.R.A.C:S. 
SYDNEY, AUSTRALIA 


OSTOPERATIVE intravascular throm- 

bosis is a major problem. Like most rene- 

gades, it can be detected masquerading 
under a variety of aliases of which “atypical 
pneumonia,’ “simple pleurisy” and, most 
brazen of all, “pleurodynia,” which are but 
a few. Indeed it seems justifiable to regard all 
postoperative chest conditions as _ possibly 
thrombotic, unless a clear diagnosis to the con- 
trary can be made at the bedside. This is of 
special importance when the pain is left-sided, 
as coronary occlusion is usually first choice. 
In pulmonary thrombosis pain ean radiate 
down the arm and into the neck; shock is often 
present and in the early hours few physical 
signs of lung involvement may be demonstra- 
ble. However, if one believes in treating both 
conditions with anticoagulants the margin of 
error is eliminated. 


ETIOLOGY 


All clinicians are familiar with the patho- 
logie arguments in favor of venostasis playing 
an essential role in the onset of the condition. 
The labored anatomical evidence of extra and 
intravenous pressure of the femoral and iliae 
veins, also holds an honored place in the etio- 
logical edifice. These factors are a constant, 
but the disease is a variable. The simple, neat 
explanation, that blood clots in the limb veins 
and bits break off as emboli to cause lung in- 
volvement, is inadequate. Most reported series 
of pulmonary thrombosis state that in half the 
cases the condition first becomes apparent in 
the lungs. In many of these patients, the 
legs never become involved—even in the ab- 
sence of specific therapy. A similar state of 
affairs exists in reported autopsy series. Care- 
ful dissection of the peripheral venous system 
fails to demonstrate intravascular thrombosis, 
or any donor site from which an embolism may 
have been detached. It is false logie in the face 
of this knowledge to argue a universal embolic 
origin for all lung thrombosis. 

In some of the earlier reported autopsy se- 
ries of pulmonary thrombosis, involvement of 


the leg veins was found in up to 90 percent 
of cases. This observation does not necessarily 
prove, as has been accepted, that the lung 
thrombus was therefore secondary to that in 
the legs. Surely it is equally reasonable to 
assume that the condition will spread pro- 
gressively through the venous system the 
longer the patient lies immobile and untreated. 
Such a patient may initially develop a “pleu- 
risy” and, within a week, have involvement of 
both legs and both lungs. Cases of this nature 
were numerous before the use of the anti- 
coagulant drugs, but now they are rare. It is 
too much to expect that, treating a patient 
with an established thrombosis of the leg with 
heparin combined with active bed movements, 
and getting him up in several days, should 
reduce the incidence of “embolism.” Indeed 
nothing more conducive to the detachment of 
loose fragments could possibly be conceived. 
Yet where this therapy is practiced, “embo- 
lism” is exquisitely rare. 

Murray of Toronto reports a series of 371 
eases of leg thrombosis treated by heparin 
without “embolism” occurring. The author has 
treated a similar number (the great majority 
also being up in three days) with identical 
results. 

The story of heparin treatment of estab- 
lished lung thrombosis provides a parallel 
phenomenon. Murray treated 149 such cases 
with no fatalities. The author has had a similar 
experience. Recurrences, when treatment is 
adequate, are very uncommon. When immo- 
bilization, prolonged bed rest and “watchful 
expectancy” were the therapeutic measures, 
death was all too frequent and serious recur- 
renees were often seen. It would seem that the 
anticoagulants exert their magic by preventing 
fresh foci of thrombosis developing in vessels 
of the legs and at the lung bases. From a con- 
sideration of these facts, one is compelled to 
feel that many, if not the majority, of lung 
thrombosis are of primary origin in the vessels 
at the lung bases and not embolic at all. 

There are some who find difficulty in ac- 
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Fig. 


cepting the belief that thrombosis can develop 
primarily in the pulmonary arteries, because 
they are arteries and presumably not subject 
to stasis. This is an erroneous conception, and 
Fig. 1 Ulustrates that the condition developed 
postoperatively in the aorta and common iliac 
vessels. Fig. 2 shows that true major embolism 
also occurs. This tarantula clot was preformed 
in the right femoral and profund vessels in 
a patient who had been nursed in a plaster 
jacket for’'some weeks. Sudden death occurred. 
The ideal therapy is to prevent thrombosis in 
any large vessel, and thus obviate further ex- 
tension or embolism. This is not an insuperable 
problem, as much is known of the clinico- 
pathologie changes associated with the onset, 
and as these changes are demonstrable before 
thrombosis occurs, prophylaxis is possible. 
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Fig. 2 


Clinical: Clinicians have long realized that 
otherwise unexplained rises in the pulse, tem- 
perature and respiration rate are frequently 
followed by thrombosis. Of special importance 
is the persistence of pyrexia of 99-100°F. for 
several days. Most significant is a sudden iso- 
lated rise in all three, which may or may not 
be associated with subjective symptoms. This 
phenomenon should never be regarded lightly 
as due to constipation or such minor incidents 
of convalescence. It is so often followed by 
thrombosis that it should be regarded as a 
prethrombotic manifestation. 

Pain or swelling in the legs or minor chest 
complications are almost invariably throm- 
botie, and unless the clinician has strong con- 
trary reason, anticoagulants should never be 
withheld. 
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Pathologic: The onset of thrombosis is most 
common during the second postoperative week, 
and it has been shown that three pathological 
changes, directly associated with the circulat- 
ing blood, also are usually present at this stage. 

First, there is an increase in the plasma 
fibrinogen content; second, the platelets in- 
crease in number and “stickyness”; and third, 
there is generalized venostasis. It would 
appear that some correlation exists between 
these phenomena and the development of 
thrombosis. It is thought that three factors are 
primarily involved in the formation of throm- 
bus within vessels. These are (1) the increase 
in plasma fibrinogen of a qualitative nature 
(termed by Lyons—fibrinogen B); (2) the 





FACTOR 3 
Vascular | 
degeneration 


(local) 


Factor | FACTOR 2 


[Fibrinogen B| 


(in plasma) 








Venous | 
Stasis 








(local or general) 


Increased 
sedimentation 
rate Loss of ‘axial” 
corpuscular stream 
_ a 











Local agglutination 
of platelets with 
release of 
thromboplastin 


Thromboplastin 
(local) 


leading to 
production of 


werner er ewe ee ee 





THROMBIN 


ae B 


Fiprin. Ge. 
on area of 
vascular degeneration 


f < BLOOD IN VEIN 


Superadded blood clotting 
on local Foreign body 








[INTRAVASCULAR THROMBOSIS] 














Fig. 3 


JULY-AUG., 1949 


presence of venostasis—either locally as in 
varicose veins or as a generalized state; (3) the 
presence of degeneration of the vessels either 
locally or generally. 

The suggested inter-relationship of these 
various factors is set out in Fig. 3 (From 
B. T. Mayes, Textbook on Obstetries). 


DISCUSSION OF FACTORS 


Fibrinogen B: The presence in plasma of a 
variant of fibrinogen, which he ealled fibrino- 
gen B, was described by Lyons in 1945. It 
is rarely present in the plasma of healthy 
individuals, but it is found in increasing 
amounts in sick patients, following operation 
and childbirth. It is almost universally pres- 
ent when intravascular thrombosis occurs, 
though it frequently disappears after the 
thrombus has developed. Blood sedimentation 
rate is accelerated by the presence of appre- 
ciable amounts of fibrinogen B. The mecha- 
nism of blood coagulation, as suggested by 
Lyons, is shown in Fig. 4. 


PROTHROMBIN (in presence of Ca ims and saits) 





COMPONENT A, 5 Veaeyra:t B 
, 


FIBRINOGEN A, (Normally present in plasma) 


FIBRINOGEN B,€~------ — 





Fig. 4 


In such patients as have fibrinogen B free 
in the plasma, it can be said that they are so 
much closer to thrombosis than their more for- 
tunate brethren who have only the normal 
fibrinogen (which Lyons terms fibrinogen A). 
It is wrong to presume that the mere presence 
of fibrinogen B, even in gross amounts will 
inevitably lead to thrombosis, as it appears 
necessary for thrombin component B to ap- 
pear in the plasma to convert the fibrinogen B 
to fibrin gel. This, of course, only appears in 
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plasma when platelets have fragmented and 
released thromboplastin. This is possibly one 
of the main roles of venostasis which ‘permits 
the aggregation of platelets, and their destruc- 
tion to occur. In addition, the development of 
venostasis (by slowing down the flow of blood ) 
permits the loss of the axial stream of formed 
elements and so allows them to move to the 
periphery and dawdle along the vessel endo- 
thelium and become entrapped at any area 
where degenerative change has occurred. 

The increased sedimentation rate which is 
associated with the presence of free fibrinogen 
B, accentuates this sifting out of the formed 
elements. When fibrin gel is formed, all that 
is required for a thrombus to propagate, is 
blood clotting by the normal mechanism to 
take place upon the intravascular foreign 
body, constituted by the small mass of fibrin 
gel. 

Thrombosis can occur when only factors two 
and three are operating. This is seen clinically 
in the development of thrombus in large vari- 
cose veins or following the use of indwelling 
venous needles or cannulae. The only occasions 
when intravascular thrombosis develops in the 


vessels of the legs or lungs in the absence of 
fibrinogen B are as an exacerbation of a pre- 
existing thrombus, or an initial thrombosis in 


the immediate postoperative period. The 
former is seen as a “recurrence” of a leg or 
lung thrombosis, and is due to the normal 
blood clotting mechanism occurring upon the 
preexisting clot which acts as an intravascular 
foreign body. This condition is always at the 
site of the initial lesion. The latter type is seen 
in the first 48 hours after operation and ap- 
pears to be due to the formation of consider- 
able amounts of intravenous thrombin during 
a long operation with excessive tissue trauma. 

Blood Coagulation Time: There is pre- 
sumptive experimental and clinical evidence 
that a phase of shortened blood coagulation 
may be associated with states of intravascular 
thrombosis. The more accurate methods of reg- 
ularly measuring this are time consuming lab- 
oratory procedures, and it has been the au- 
thor’s experience that as much information 
can be obtained by use of the bedside capillary 
tube technic at room temperature. This is at 
least so in the temperate zone. With a little 
tuition, the nursing staff can perform this test 
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as often as indicated. It must be realized that 
the readings are not quantitatively accurate 
but the form of the graph, which can be com- 
piled, is of extreme qualitative importance. 

In brief it can be said that when the coagu- 
lation times, taken twice daily (or more fre- 
quently), remain consistently above four min- 
utes and vary from estimation to estimation 
-—then thrombosis rarely occurs. If, however, 
the time is found to fall to or below four min- 
utes and remain there for three consecutive 
hourly estimations, then thrombosis is a pos- 
sibility. On the face of the simplicity of the 
test and the many academic arguments against 
its scientific accuracy, much criticism has been 
advanced. In answer it can be said that for a 
period of one year all the thromboses (five in 
number) which occurred in the Urology De- 
partment, Royal Prince Alfred hospital, Syd- 
ney, were anticipated by this method. 

For the next 18 months whenever the coagu- 
lation time on any postoperative patient fell to 
four minutes and remained there for three 
hours, 5000 units of heparin were given intra- 
venously and no case of thrombosis developed 
throughout the entire period. It is certain that 
quite a few cases were given odd injections of 
heparin who would not have got thrombosis 
anyway, but the point of value was that all the 
incipient thromboses were included in the sus- 
pect group and did not come to fruition. The 
tests were performed accurately and conscien- 
tiously by the nursing and medical staff and 
little doubt appears that any real success in 
this prophylactic measure was due to their 
care. It is essential that the nursing staff 
knows what they are doing and why, and the 
proper way to do it. 

The technie adopted in the performance of 
the capillary tube coagulation test is as fol- 
lows: a drop of blood is expressed by needle 
puncture from the finger and allowed to run 
up a capillary tube of relatively standard size 
(Fig. 5). Minor variations in size of the tube 
do not appear to be important. After waiting 
for three minutes, a small fragment of the tube 
is broken off carefully by producing fracture 
of the glass with the thumb nails. This should 
be done with care as a thin thread can be 
easily destroyed. At minute intervals this pro- 
cedure is repeated until a thread appears in- 
dicating that clotting has occurred. The finger 











is always allowed to dry if antiseptic is used 
for cleansing. Any moisture remaining in the 
crevices removes all value from the procedure. 
The index finger and thumb are never used 
in ease of infection developing, which appears 
as a remote possibility and has not been seen 
in many thousands of tests. The finger pulp is 
never used as it causes unnecessary pain and 
the finger edge beside the nail is preferred. 
Sufficient blood is produced with one ma- 
neuver to fill the capillary tube. If this cannot 
be achieved then a separate puncture on an- 
other finger is made, as false readings may be 
obtained because of the production of excessive 
thromboplastin. On warm days there is a 
shortening of the coagulation time as com- 
pared to cold days. This does not affect the 
qualitative value of the graph. 


Fig. 5 
TREATMENT OF ESTABLISHED THROMBOSIS 


When thrombosis occurs, either in the legs 
or lungs, then anticoagulants are essential. 
There are few exceptions to this rule and they 
are primarily of hemorrhagic nature. Periph- 
eral vein interruption of any kind is considered 
by the author to be an unnecessary procedure 
of extremely doubtful value and not free from 
grave consequences. When it is used as a 
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prophylactic measure in a patient not suffer- 
ing from thrombosis, it is little short of med- 
dlesome. 

Much of the dissatisfaction felt by some to 
the use of anticoagulants arises from the fail- 
ure to adopt a standardized method of therapy. 
Inadequate or excessive doses of the drugs are 
given in a vague manner without a real appre- 
ciation of their properties and with few guid- 
ing criteria. Postoperative thrombosis is a dis- 
ease of short duration. It is rare for treatment 
to be required for more than a week. Therefore 
heparin and dicoumarol should be regarded as 
precision drugs for use over this limited 
period. 

The therapeutic technic adopted by the au- 
thor is illustrated in Fig. 6. 

Heparin must be given for the first 48 hours 
as dicoumarol will not be working effectively 
until the third day. It is best to give the hepa- 
rin into the tube of an intravenous saline drip. 
This is done by the nursing staff and assures 
that the heparin will be given at regular fourth 
hourly intervals. The first 35,000 units are 
given as a standard course. On the second day 
the coagulation time is estimated by the eapil- 
lary method at fourth hourly intervals and 
5000 units given if it has fallen below 10 
minutes. This figure is chosen arbitrarily and 
has been a most satisfactory guide in actual 
practice. If the time is greater than this then 
the heparin is omitted for that dose. It may be 


hy, at gh hourly 


This onk applies tf. 


The Prot rombin /ndley IS above FO Yo. oherwis 2 
fo heparin 1s viven. 














4 5 é 














1/2000 vuils { 
: enithally, Then, ) 
t £000 waits. ' Sooo vats. : 
‘ 
\ intravenously \intravesously, | 
‘ PF pee ole ' ‘ 
( eourly ( 
HEPARIN. : 4 hourly { sntervals 4 
1 Mmtevals "14 capillary. | 
: 7oTAL.36000 I foavuletion f ' 
"units, _, wae below, | 
Days | | 2 
‘ ( ‘ 
‘ t ' 
a 
A 
Dicuvmmgor. , 300 M3 ro ROO moms, /00 moms 
(Sine dose) ( (Single dose) 4 (Singh dose 
é i] 
‘Trotinongins. 4 ( es 
INDEX, { ‘ ( 





rn er @ ED 2 Fe = 
X% 
> 
& 


PY ao te ee 
i 
 *aePman e@ 424 = @ 


Fig. 6 























VOL. XII, NO. 4 


necessary to change the saline drip over to 
another vein on the second day. Veins in the 
cubital fossa are not used if possible as pa- 
tients do not like it and soreness is a common 
aftermath. 

The rate of the saline drip is never more 
than 30 drips per minute. It may be unwise 
to use the intravenous saline in cases where 
eardiae involvement has occurred but in actual 
practice this has been found to be rarely a 
prohibition at any rate by the second day of 
treatment. The drip is suspended on the morn- 
ing of the third day and at least five hours are 
allowed to elapse when a specimen of blood is 
taken to estimate the prothrombin index. If a 
shorter interval is permitted then the reading 
is valueless as there is confusion between a 
heparin and a dicoumarol effect. 

The clinician wants to know what depres- 
sion of the prothrombin index has_ been 
achieved by the dicoumarol which has been 
given and this estimation, if correctly done, 
will give him the answer. Dicoumarol was 
given in a single dose of 300 mg. on the first 
day of treatment followed by a further single 
dose of 200 mg. on the second and 100 mg. 
on the third day. When the blood for estima- 
tion of the prothrombin index is taken on the 
afternoon of the third day it can be presumed 
that the dicoumarol given on the first day will 
be exerting its effect while the 200 mg. of the 
second day may or may not be acting. Cer- 
tainly the 100 mg. given on the third day will 
not be producing its effect. Upon this vital 
reading assessment for the future manage- 


ment of the case can be made. The responses - 


to dicoumarol can be arbitrarily classified into 
three groups. 

Group 1: (Prothrombin index in the normal 
range of 100 to 70 percent.) 

It is evident that the patient is either resist- 
ant to the drug or merely a “slow starter.” 
Heparin must be continued throughout the 
third day with this type of response and the 
prothrombin index repeated on the fourth day, 
(at least five hours after the last dose of 
heparin). If there is no evidence of further 
depression then in all probability the patient 
is resistant and dicoumarol should be aban- 
doned although cases do occur where a depres- 
sion of the prothrombin index may follow sev- 
eral days later. It is dangerous to caleulate on 
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this and far better to continue with heparin 
alone. However, should a definite depression of 
prothrombin actively be shown by the test on 
the fourth day, then the future management 
is merely a “slow starter.” 

Group 2: (Prothrombin index in the 70 to 
50 percent.) 

This is the most commonly found response 
and the value is nearer 50 percent than 70 
percent; let us say 55 percent. Then it can 
be presumed safely that the next day (fourth 
of treatment) the reading will be in the order 
of 40 percent and still likely to be further 
depressed as all the 200 mg. given on the 
second day will be acting and probably the 
100 mg. given on the third day. Heparin is 
considered unnecessary on any day that the 
prothrombin index is likely to be in the order 
of 40 percent to 50 percent. Thus the fourth 
and fifth days are safe periods against ex- 
tension of thrombosis. The prothrombin index 
should be repeated on the morning of the 
sixth day. If it is above 50 percent and the 
patient is not ambulant and fibrinogen B is 
still present in the plasma, then 200 mg. of 
dicoumarol should be given. This will not be 
effective throughout the sixth and early part 
of the seventh day, so heparin should be given 
intermittently on these days whenever the 
blood coagulation time falls below 10 minutes. 

In those rare cases where these criteria are 
still present after the seventh day, it is nee- 
essary to persist with heparin and dicoumarol 
as indicated by the blood coagulation time 
and the prothrombin index. On any day that 
the prothrombin index is or is presumed to be 
above 50 percent then 5000 units of heparin 
should be given intravenously whenever the 
fourth hourly blood coagulation time is be- 
low 10 minutes. In cases of postoperative or 
postpartive thrombosis it has been extremely 
rare in the author’s experience for treatment 
to be necessary beyond the eighth day and 
for more than 800 mg. of discoumarol to be 
required. 

Group 3: (Prothrombin index less than 50 
percent. ) 

Cases of this nature are satisfactory from 
the viewpoint of prevention of thrombotic ex- 
tension but must be handled with eare as the 
prothrombin index may fall even as low as 
20 pereent by the fourth or fifth day. 














Bleeding may occur, but in the author’s 
experience this has happened rarely and has 
been of only minor nature when a dosage not 
exceeding 600 mg. has been used. In view 
of this, active measures to restore the pro- 
thrombin index to a higher level are not taken 
except for special reasons, as after all such a 
state of affairs merely represents the ful- 
fillment of the therapeutic objective. Wor- 
rying hemorrhage is so rare on this dosage 
that a policy of “leave alone” is best. This is 
especially so, as many of these cases of quick 
response to dicoumarol show an equally quick 
recovery and the prothrombin index estimated 
on the sixth day may often show a return to 
normal. 


HEMORRHAGIC COMPLICATIONS 


Bleeding has not occurred following the 
use of intravenous heparin in the manner de- 
scribed. With larger doses this complication 
may be seen but as the effect of heparin rarely 
lasts beyond five hours it is usually self-termi- 
nating. With dicoumarol, bleeding is rare on 
600 mg. and then only of minor degree. 
Several severe bleeds have occurred when 800 
mg. have been used. With greater dosages 
several quite severe hemorrhages were en- 
countered even when careful control was 
maintained by daily prothrombin index esti- 
mations. There is an occasional tendency for 
an otherwise well regulated patient to sud- 
denly “dip” overnight to an unanticipated 
severe depression of prothrombin activity. 

The treatment of hemorrhagic complications 
of dicoumarol therapy is to suspend the drug 
and restore the prothrombin index to normal 
as rapidly as possible. This can be achieved by 
the use of fresh whole blood or intravenous 
vitamin K. When the former is used it must 
be realized that the blood should be collected 
at least on the same day and that it should be 
given as quickly as is possible as the object is 
to restore prothrombin quantitatively. A slow 
drip is of very limited value. If the patient 
is unable to tolerate anything other than a 
slow transfusion, then vitamin K should be 
used as well. The author has used Synkovite 
consistently for purposes of standardization. 
This is given intravenously in a single dose 
of 60 mg. In one case where the prothrom- 
bin index was less than 20 percent, restora- 
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tion to 11 percent occurred in 12 hours. The 
effect of vitamin K is delayed for some hours 
and for this reason blood should be used as 
well. 

Heparin Sensitivity: Six eases have been 
encountered which appear to be due to the 
development of a sensitivity to heparin. The 
minimum period observed between the conelu- 
sion of heparin treatment and the injection 
which produced symptoms has been seven days 
and the longest period three months. The first 
case was given 5000 units (5 cu. em.) and im- 
mediately complained of severe pains in the 
loins. Death was instantaneous. Autopsy 
showed only the healed basal lung infarction 
for which heparin had been given initially 
and from which there had been clinical re- 
covery. The possibility of death being due to 
sensitivity was suggested by the surgeon in 
charge of the case. Since then it has been the 
custom, when heparin is to be given again at 
any period longer than a week after previous 
use, to inject a small dose of 250 units and 
wait for five minutes. 

If nothing untoward occurs then a further 
250 units are given and again five minutes 
are allowed to elapse. Then two doses of 500 
units each are given at five minute intervals 
aud thereafter the rest of the dose of 5000 
units. In five cases there was complaint of 
severe loin pain with weakness or even syn- 
cope. This happened after the second 250 
unit dose in the cases observed. No further 
heparin was given and recovery was rapid in 
all instanees. Three patients developed a gen- 
eralized erythematous rash on the following 
day. This phenomenon was not confined to 
any one brand of heparin. Skin testing has 
not been used as a routine measure but did 
not appear satisfactory when used in selected 
cases. 

Alternative Methods for Use on Anticoagu- 
lants: It should be realized that heparin and 
dicoumarol when used in the treatment of 
postoperative and postpartive thrombosis 
are precision drugs and should be used as 
such. The therapy period should be days, not 
weeks and the objects to be attained clearly 
defined and achieved with all possible ac- 
curacy. These criteria are defeated when 
heparin is used intramuscularly or sub- 
cutaneously or when dicoumarol is given in 
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small divided doses. It is easy for the busy 
practitioner to rationalize that the simple 
method of giving heparin intramuscularly 
really benefits the patient. It is true that this 
happens but the response is delayed, variable 
and may be unpleasantly prolonged. Further- 
more, it is a very costly method of giving 
heparin. If dicoumarol is used in conjunction 
with intramuscular heparin the result is con- 
fusion as it is impossible to decide the all im- 
portant point of the patient’s response to 
dicoumarol. Intravascular thrombosis is an 
acute emergency and the elimination of the 
mortality rate of this disease is directly pro- 
portional to the promptness and adequacy of 
anticoagulant therapy. 


ROLE OF -FIBRINOGEN B IN INTRAVASCULAR 
THROMBOSIS 


Postoperative cases in which fibrinogen B 
does not appear, or is present either in small 
amounts or transitionally, have not been ob- 
served to develop thrombosis except as a 
localized phenomenon in old superficial vari- 
cose veins or following intravenous medica- 
tion. 

After the development of a thrombosis, 


CUMMINE: POSTOPERATIVE INTRAVASCULAR THROMBOSIS 


either in the leg or lung, fibrinogen B may 
disappear from the plasma almost immedi- 
ately. If it does not reappear then the de- 
velopment of thrombosis at fresh sites is rare. 

In patients, who are confined to bed and 
inadequately covered with anticoagulant, an 
exacerbation may occur at the site already in- 
volved. This is due to the normal mechanism 
of blood clotting proceeding upon the intra- 
vascular foreign body represented by the ex- 
isting thrombus. 

When fibrinogen B persists or reappears 
in the plasma after thrombosis then both local 
extension and the involvement of fresh ves- 
sels may occur in the absence of satisfactory 
anticoagulant therapy. It has been in this type 
of patient that almost all the recurrences, 
personally encountered, have developed. 

There appears as yet no certain method of 
clearing the plasma of fibrinogen B thera- 
peutically, and the protection of the patient 
depends upon the use of anticoagulants and 
prevention of venous stasis. Active ambulation 
reduces the necessity for anticoagulants and 
this should be enforced at the earliest oppor- 
tunity. There are few cases which cannot be 
ambulant within the week of anticoagulant 
therapy. 
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The Treatment of Peptic Ulcer by Vagotomy’* 


A. DAVIS BEATTIE, M.B., B.S., F.R.C.S. (Eng.), F.I.C.S. 


LEICESTER, ENGLAND 


ETIOLOGY 


AUSAL FACTORS: Ulceration of the 

stomach and duodenum, as elsewhere 

in the body, is probably due primarily 
to trauma from the abrasive action of hard, 
sharp particles of food. This will obviously 
be accentuated by hurried, careless eating and 
by poor dentition. Another factor which en- 
ters into the aetiology is that of sepsis, al- 
though there is some doubt as to whether this 
is actually a primary feature. 

Béttcher' and Haines* were the first to 
describe the presence of organisms in the base 
and edges of peptic ulceration and their work 
was confirmed by the classical studies of 
Rosenow® * ° and Sanford.* The organisms 
responsible for this sepsis are usually either 
diplococei or streptococci, and their source 
frequently lies in infection of the nasophar- 
ynx or teeth. It seems probable that ingestion 
of the muco-pus is the way in which the ulcer 
becomes infected and, if so, this mechanism 
provides a good explanation of the typical 
flare-up of a smouldering uleer which occurs 
during an exacerbation of nasal eatarrh. 

Another possible factor which has_ been 
postulated by Von Bergman® is vascular 
spasm of the arterioles of the stomach or duo- 
denum. It does not seem likely that this fae- 
tor is as important as he thought, but it might 
explain the undoubted influence of tempera- 
ture change on ulcer exacerbations. 

General toxaemia, such as that which oe- 
eurs following widespread cutaneous burns, 
may also play a part in particular cases. This 
effect was first described by Long’ and Cur- 
ling,’ being confirmed later by the work of 
Perry and Shaw.’ It seems probable that the 
action of these toxins on the stomach is 
analagous to that produced by histamine in 
the experimental animal. It has also been 
thought by Pottenger’® that toxic neuritis may 
be an additional causal factor. In his experi- 
ments on rabbits he noticed that the progress 


+ A Hunterian Lecture delivered at The nines College 
of Surgeons of England, February 3, 1948 


of tuberculous lesions was slowed-up by di- 
vision of the vagal nerve supply from the 
area in question. 

The Ulcer Diathesis: When an acute ulcer 
develops through a combination of any of 
these factors, the natural healing processes 
of the body are opposed by two main mech- 
anisms—the peristaltic movements and the 
gastric acidity. Despite this handicap, how- 
ever, it has been shown by Dragstedt'! that 
these lesions normally tend to heal spontane- 
ously and it seems likely that the mucus 
secreted by the intestinal glands may have 
a considerable protective action. Another pos- 
sibility is the insulating effect of the epithelial 
layer recently described by Duran-Jorda.’* ** 
There is little doubt that the incidence of 
acute gastric ulceration is considerably higher 
than is generally realized, although it is ex- 
tremely difficult to procure direct evidence, 
since these lesions usually heal without leav- 
ing any visible sear. If this is so, why do these 
acute lesions fail to heal successfully in cer- 
tain particular instances and develop into a 
chronic uleer? The answer to the problem 
must be sought in a consideration of the ulcer 
diathesis. 

It has been recognized for many years that 
a true ulcer diathesis does exist. The typical 
uleer patient belongs to the asthenie type 
originally described by Goldthwait.’* He has 
often been described as a thin, lanky, narrow- 
chested individual with a “lean and hungry’ 
look—driving, ambitious, emotional and tense. 
The psychic make-up accompanying these 
physical characteristics tends to determine the 
choice of occupation, with the result that cer- 
tain professions and trades such as engineer- 
ing, law and surgery, are particularly ulcer- 
prone. 

There are, however, quite a number of ulcer 
patients who do not fall into this main group. 
These individuals belong more to the sthenic 
type. They may exhibit a most deceptive ex- 
ternal calm and seem to keep their nervous 
stress hidden well beneath the surface. It is 
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interesting, as Moore'® points out, that this 
type of individual tends to suffer from ulcers 
which bleed rather than from typicat ulcer 
pain. To whichever type the ulcer patient 
belongs, he shows the same reaction toward 
his environment. Most intelligent patients can 
correlate definite exacerbations of their symp- 
toms with such events as prolonged nervous 
stress, fatigue, overwork or irregular meal 
hours; and it is therefore apparent that the 
true cause of the ulcer diathesis lies in the 
psychological type of the individual and not 
in his physical build. 

Experimental Evidence: The experimental 
evidence in support of this hypothesis is as 
follows. Cushing'® first demonstrated the ex- 
istence of a definite nerve tract between the 
vagal centers and the cerebral cortex. He 
showed that any irritative lesion along this 
tract gave rise to ulceration of the stomach or 
duodenum, and that stimulation of the vagal 
center or the cortical end of the tract pro- 
dueed the same result. This important work 
was overlooked for some years and its full 
implications have only recently been realized. 
The result of vagal stimulation is to produce 
hypersecretion of gastric juice and increased 
peristalsis, which itself probably increases the 
gastric secretion by a physical milking effect 
on the glands. 

Pavlov" was the first to show the presence 
of the psychic component of gastric secretion 
and he believed it to be limited to the early 
stage of gastric digestion. Carlson'® in 1923 
showed this neurogenic secretion to be present 
more or less continuously, although to a lesser 
degree than during actual digestion. Drag- 
stedt'® found that it occurred even during 
sleep in the typical uleer patient, and that 
it was accentuated in emotional states or 
nervous stress. Stahnke*® in 1924 produced 
uleers in experimental dogs as the result of 
hyperacidity from electrical stimulation of 
the vagi. Hartzell*! showed that section of the 
vagi stopped this abnormal flow of gastric 
juice but that the effect was not permanent 
if section was incomplete. 

Beaver and Mann” using a Mann-William- 
son** physiological gastroenterostomy in ex- 
perimental dogs, demonstrated that the only 
eases which escaped ulcer formation were 
those in which an accompanying vagal section 
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had also been performed. Wolf and Wolff,*! 
observing a laboratory attendant with a large 
gastrostomy, showed that ulceration of the ex- 
posed mucosa could be produced by gastric 
hypersecretion secondary to psychological 
effects such as worry. The chain of evidence is 
thus complete. It becomes apparent that the 
main underlying cause in the development of 
chronic ulcer is the hypersecretion resulting 
from psychological stimulation of the vagi. 


REVIEW OF PAST PHYSIOLOGICAL SURGERY 


It is now necessary to give a short review 
of the previous attempts at physiological sur- 
gery in peptic ulcer in order to show the basis 
on which the modern operation of vagotomy 
rests. 

Gastroenterostomy. Gastroenterostomy, in- 
troduced by Wolfler in 1881, constituted for 
many years the routine surgical treatment of 
uleer. It was originally designed to deal with 
pylorie stenosis of either organie or spasmodic 
type, and it owed its rise in popularity to its 
apparent physiological basis. The ulcer could 
be rested and it was believed that the provision 
for entrance of bile into the stomach would 
reduce the gastric acidity. Unfortunately how- 
ever this was found not to be so, and we are 
all aware of the long term disasters in the 
nature of secondary ulceration which even- 
tually brought about the downfall of this 
procedure. 

The operations of pyloroplasty and gastro- 
duodenostomy were attempts along the same 
lines to deal with the particular problem of 
parapylorie ulcer, but they are technically 
more difficult and therefore carry a higher 
operative mortality. Moreover, although free 
from the later complications of anastomatie or 
jejunal ulceration, they were not entirely sue- 
cessful in preventing secondary gastric ulcer. 
These methods of treatment eventually be- 
came confined to special types of ease and 
surgical opinion became focused on the rela- 
tively new procedure of gastrectomy as a pos- 
sible alternative. 

Subtotal Gastrectomy: It was soon apparent 
that standard gastrectomies of the Bilroth, 
Shoemaker and Pauchet type were relatively 
valueless in dealing with gastroduodenal ulcer. 
These operations were designed either to re- 
move the ulcer-bearing portion of the bowel 








or to restore normal anatomy as closely as 
possible after the ulcer had been excised. Ap- 
plying physiological principles, it became ob- 
vious that what was required was resection 
of the acid-producing portion of the stomach, 
and operations along these lines have yielded 
till recently the most satisfactory results. 
Many modifications of this procedure have 
been produced by such eminent surgeons as 
Polya, Wangensteen, Lahey and Ogilvie; and 
there is no doubt that they are highly efficient. 

The operative mortality, moreover, is sur- 
prisingly low in accustomed hands, though 
necessarily highest in the older age groups— 
the very patients in whom the complications 
of uleer have themselves such a. high death 
rate. 

Subtotal gastrectomy, however, suffers from 
certain disadvantages. The recurrence rate is 
at least five percent in average hands—and it 
is by the average surgeon that the vast ma- 
jority of these operations are performed. In 
addition, a certain number of cases develop 
minor postoperative complications from ob- 
struction at the anastomatic site or from the 
“small stomach” syndrome. These, while not 
necessarily serious, are responsible for a con- 
siderable amount of intermittent digestive up- 
sets afterwards, particularly if the patient is 
not sufficiently careful about his diet. It has 
been rather surprising, on reviewing the 
large-series figures of the end results of sub- 
total gastrectomy which are now available, to 
discover that only 80-85 percent of the pa- 
tients are fitted for full economic life after- 
wards. 

For these reasons there has been, for some 
years, a rising dissatisfaction with the end- 
results of subtotal gastrectomy. It seems par- 
ticularly drastic to have to perform such a 
mutilating procedure on the stomach of a 
young sufferer from duodenal ulcer, espe- 
cially as the original lesion may have to be 
left in situ. 

Ligation of the Gastric Vessels: A consider- 
able amount of experimental work has been 
performed to discover alternative procedures. 
The first of these was made by Wilson-Hey, 
who ligated a major proportion of the gastric 
vessels when performing gastroenterostomy, 
on the assumption that the resulting gastric 
anemia would lessen secretion. Although he 
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was not satisfied with the results and soon 
gave up this method of treatment, Somervell?® 
published a series of cases performed in 
Southern India, in which he claimed excellent 
results. But critical analysis of these suggests 
that they are not much better than are those 
of gastroenterostomy alone, and that they are 
vitiated by the lack of adequate follow-up 
records, which is such a handicap in experi- 
mental work of this nature in the East. 

I performed a series of 18 cases of this 
operation, of which the results are shown in 
Table 1. It will be seen that they are not very 
encouraging. Table 2 shows the results of the 
gastric acidity tests on these eases, and it will 
be noticed that even the apparent “cures” 
still show a dangerously high level of gastric 
acidity. It is probable that quite a number of 
them will eventually come to a second opera- 
tion. 


TABLE 1 





Results of Wilson Hey Procedure 
(up to 2 years after) 

No. of cases 18 

Symptom free—full diet 15 

Symptom free—ulcer diet = 2 

Required subsequent surgery = 7 

Death (pulmonary embolism) = 1 
18 


TABLE 2 


Wilson Hey Procedure 
(comparative average acidity) 
N.F.J. acidity 
Max. F.T.M. (c.e.N/10 
reading HCl/hour) 





Gastric ulcer cases (4) 
Before operation 48 /35 9.4 
After operation 31/18 2.3 
Relapsing duodenal ulcers(6) 


Before operation 80/65 20.7 

After operation 79/63 22.5 
Duodenal ulcer “cures” 

Before operation 90/77 18.3 

After operation 


48 /24 10.8 
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Gastroduodenal Vagal Denervation: The 
next attempt on the problem was by gastro- 
duodenal denervation which, on physiological 
grounds, is by far the most rational line of 
approach. Exner and Schwarzmann**** were 
the first to perform subdiaphragmatie section 
of the vagi. They reported 20 cases performed 
for tabetic crisis, of which 14 were personal 
ones. These cases were not uniformly success- 
ful but their work is interesting as being the 
first attempt at the modern operation of va- 
gotomy. 

Stierlin®* in 1920 noticed that the cases of 
gastric ulcer which did best at that time were 
those in which sleeve resection had been per- 
formed and he argued that this was probably 
due to division of the vagal nerve supply. He 
therefore developed his operation of gastric 
“circumcision,” which is shown diagram- 
matically in Figure 1. His method was to di- 
vide the wall of the stomach circumferen- 
tially, right down to the mucosa, and then 
oversew the incision line. He claimed satisfac- 
tory results, but Steinthal*® refuted this. 


EXNER. 





ia STIERLIN. 


SCHIASS|. 


Fig. 1 


I myself have done one ease of this opera- 
tion, but had to reoperate within a few 
months. Bircher,*® the same year as Stierlin, 
developed an alternative technic for denerva- 
tion of the stomach in the region of the pylo- 
rus, and used this procedure on 20 cases of 
duodenal ulcer. Only seven of these, however, 
were confirmed at operation to be actual ulcers 
and his results are unconvincing. Schiassi*! in 
1925 elaborated a combination of Bircher’s 
and Stierlin’s operations, and combined it 
with gastroenterostomy. He, too, claimed suc- 
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cess but his work has not been confirmed and 
it is difficult to assess how much the vagotomy 
contributed towards the results. 


VAGOTOMY 


The latest attempt along these lines consti- 
tutes the modern operation of vagotomy. A 
considerable number of previous attempts had 
been made at this procedure prior to its de- 
velopment in the existing state by Dragstedt. 
Hartzell?! in 1929 reviewed the results of 
these operations, all of which had been per- 
formed through the abdominal route. Pieri 
and Tanferna*®® in 1930 were the first to de- 
scribe the transthoracic approach but their 
cases were not uniformly successful, and it 
was left to Dragstedt and Owens** to report 
the first true successes by this technic in 1934. 
The first abdominal vagotomy in its modern 
form was also performed by Dragstedt** in 
1944. During the past four years a voluminous 
literature from many sources has grown up 
on the technic and after-results of vagot- 
omy, and a great deal of detailed research has 
been made into the physiological factors con- 
cerned. The operation is no longer an experi- 
mental method of treatment and Table 3 
shows the total number of large-series cases 
which have been operated on in Britain and 
America up to the present time. 


TABLE 3 





Large-Series Vagotomies 
(since 1943) 
U.S.A. and BRITAIN 
Dragstedt (Chicago Univ.)** 400 
Moore (Harvard Univ.) ®* 115 personal : 
Grimson (Duke Univ.) ®° 96 Communications 


Walters (Mayo Clinic) *’ 80 
Crile ® 77 
Orr (Brit. Postgrad. 9 ol personal 
School) ®* § Communication 
Personal series 103 


TOTAL 961 





Selection of Cases: Extreme care is neces- 
sary, however, in the selection of suitable cases 
for the operation. Most of the surgeons work- 
ing along this line have confined it to duode- 
nal ulcer or to the complications arising after 
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gastrectomy or gastroenterostomy, and there 
is no doubt that it gives excellent results in 
such eases. It is also of considerable value as 
an associated procedure in gastroenterostomy 
for pylorie stenosis, as a precaution against 
subsequent secondary ulceration. Allen,* in 
his recent lecture at this College, basing his 
conelusion on Moore’s work, gave it as his 
opinion that vagotomy should never be done 
for gastric uleer. With this I am in disagree- 
ment. I do not believe that it is usually so 
difficult to decide the question of possible 
malignant change in the uleer, nor that it is 
of such frequent occurrence. 

If vagotomy is confined to the smaller, un- 
complicated gastric ulcers, with, not too great 
a degree of surrounding induration and a rela- 
tively short history, I think there should be 
little danger of this kind of surgical disaster. 
I have treated 30 such cases in my own series 
with results as good as, if not better than, 
those in duodenal uleer and have found it 
particularly successful in dealing with the 
difficult high lesions on the lesser curvature. 

An important point is to avoid performing 
vagotomy on patients with a marked psychotic 
element. Before I realized this I had operated 
on two such eases. Both were completely re- 
lieved from their ulcer symptoms, showed 
radiological evidence of healing and a radical 
lowering of the gastrie acidity. But both 
later developed secondary psychological pain. 
They were my only two failures. 

Anatomy and Surgical Approach: Despite 
the work of Swan,** Kollman,** MeCrea**® and 
Mitchell,’ there is still an extremely poor 
description in the standard textbooks of the 
course and abdominal distribution of the 
vagus nerve. Each nerve divides, posterior to 
the lung root, into three or four main branches 
which run downwards, as an intricate nerve 
plexus, partly on the esophagus and partly in 
its substance. During its course through the 
thorax this plexus is joined by sympathetic 
filaments from the thoracic ganglia and main 
sympathetic trunk and just above the dia- 
phragm each side collects into one or two main 
branches, which pass through the hiatus in 
company with the esophagus. Below the dia- 
phragm these branches again break up and 
interecommunicate in the manner shown in 
Figure 2. The best detailed account of this 
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part of the anatomy is that provided by the 
recent publication of Dragstedt et alia*® re- 
porting Kampmeier’s researches. 


VAGUS SUPPLY TO STOMACH & DUODENUM. 
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There are, therefore two possible modes of 
approach to the vagus—through the chest or 
through the abdomen. Early surgical work 
has been done by the transthoracic route al- 
most entirely. The choice of this route was 
influenced by Smithwick’s‘t work on nerve 
regeneration, which led to the fear that unless 
long lengths of the vagus were removed, the 
results would probably be unsatisfactory. In 
actual fact, however, the reverse was found 
to be true. Owing to the anatomical variations 
of the vagus in the thorax it is extremely diffi- 
eult to be certain of eradicating the entire 
nerve through this approach, whereas this is 
relatively easy at the level of the diaphragm. 
The modern tendency is therefore toward the 
development of the transabdominal operation 
and Dragstedt himself is now using this route 
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almost entirely. I shall not attempt to describe 
in detail the operative technics involved. 
Those which I use personally are modifications 
of Dragstedt’s original operations and will be 
described in a separate paper. 

The Transthoracic Approach: The trans- 
thoracic operation is, I believe, rarely indi- 
cated. It is easier technically but it suffers 
from certain disadvantages. Neurectomy is 
incomplete in more than 10 percent of cases 
and there is much more risk to the patient, 
both from the added length of the procedure 
and the liability to chest complications post- 
operatively. For this reason the convalescence 
from it is longer. But the most serious draw- 
back to its use lies in the fact that the abdom- 
inal lesions cannot be inspected, and this has 
led to grave consequences. My first 14 cases 
were performed transthoracically and two of 
them, after apparently successful results, died 
a few months later from secondary lesions 
which might have been apparent and operable 
through an abdominal approach—one from 
carcinoma of the pancreas and the other from 
carcinoma of the stomach. In each, post- 
mortem examination showed complete healing 
of the original duodenal ulcer for which the 
vagotomy had been performed. Others have 
had similar tragedies, and the lesson is 
obvious. 

The transthoracic operation employs an ap- 
proach through the left chest, after subpe- 
riosteal resection of the middle two-thirds of 
the eighth or ninth rib. Essential points of 
the technic are controlled-respiration anaes- 
thesia and the provision of adequate lung 
expansion, both during the operation and be- 
fore suturing the chest wall at its close. Other 
important measures are careful aspiration of 
any postoperative pleural effusion and rou- 
tine radiological “follow-up” of the chest con- 
dition. 

The Transabdominal Approach: The trans- 
abdominal approach is the one which I now 
employ routinely, unless it is definitely contra- 
indicated. The usual preoperative investiga- 
tions, such as barium meal examination, frac- 
tional test meal and blood tests, are carried 
out from the “out-patient” department before 
admission. The chest condition, too, is always 
carefully investigated, since the high abdom- 
inal incision and the interference with the 
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diaphragm at operation combine to favor the 
development of postanaesthetie complications. 

Another important test at this stage is the 
estimation of the night fasting juice. It is ear- 
ried out by interposing a collecting bottle in 
the circuit of a Wangensteen continuous suc- 
tion apparatus overnight, whilst the patient 
is asleep. Comparison of the acidity values of 
the night fasting juice before and after va- 
gotomy forms one of the most valuable tests 
of the efficacy of this procedure. Essential 
preoperative treatment includes giving a high 
protein diet and a course of vitamin C, and 
training the patient in breathing exercises 
for at least a fortnight beforehand. An intra- 
nasal gastric suction tube is passed shortly 
before the patient is sent down to the theatre. 

The incision employed is a high right para- 
median one and mobilization of the left lobe 
of the liver is usually necessary before an 
adequate view can be obtained of the lower 
end of the esophagus. The latter is mobilized 
by digital manipulation, after incising the 
peritoneum over it transversely, and is re- 
tracted downwards by means of a malleable 
lead strip. During the course of this manipu- 
lation the posterior branches of the vagus can 
be identified and secured. The anterior vagus 
branches are easier to secure as they usually 
lie in full view on the anterior aspect of the 
esophagus. About two inches of each nerve 
is excised between silk ligatures and the eso- 
phagus is then swabbed gently with absolute 
alcohol, to destroy any small filaments which 
may have been missed. It is of the highest im- 
portance not to miss any of the vagal branches 
—an error easily made until experience gives 
familiarity with the technie and with the 
many anatomical variations which occur. Fail- 
ure to secure complete neurectomy means 
failure of the entire procedure. The operation 
is concluded by suture of the gap in the 
mediastinum. 

The technic is more difficult than that of 
the transthoracic approach but, when accus- 
tomed to it, the whole operation takes less 
than half an hour. The secret of success lies 
in careful positioning of the patient before- 
hand, adequate lighting and _ experienced 
assistance. 

Immediate postoperative treatment consists 
of the employment of gastric suction until the 











paralyzed stomach recovers its power of move- 
ment—accompanied of course by intravenous 
feeding. Breathing exercises are instituted 
after the first few hours and early ambulation 
is employed, most cases being out of bed 
within 72 hours. As soon as suction is discon- 
tinued a rapidly increasing postoperative diet 
is given, so that by the end of six days it is up 
to a normal third-week Meulengracht diet. Pa- 
tients are sent out of hospital on this diet, 
with instructions to remain strictly on it until 
later review. Some of the American surgeons 
start normal diet immediately, but I feel that 
this is somewhat dangerous and that it should 
not be allowed until there is definite evidence 
that the ulcer has healed. 

At the end of three months all cases are 
reviewed again in hospital. The barium meal 
is repeated and almost always shows complete 
healing of the lesion. Another fractional test 
meal is performed and the night fasting juice 
secretion again investigated. As a final pre- 
caution an insulin test meal is carried out on 
every case. The method employed is that de- 
scribed by Hollander.*? The patient is given 
20 units of insulin intravenously and a blood 
sugar test made one-half hour later. If the 
reading is below 45 mgms— an ordinary 
fractional meal estimation is carried out. The 
rationale of this test depends on the fact, first 
demonstrated by Roholm,** that excessive gas- 
trie secretion takes place during hypogly- 
caemia. Okada** and La Barre*® demonstrated 
that this secretion was abolished following 
vagotomy and after the administration of atro- 
pine, and the insulin test meal therefore sup- 
plies definite proof whether vagotomy has 
been complete. In a normal person, or where 
branches of the vagus have been missed at 
operation, the response to insulin hypogly- 
cemia is very marked but it is almost non- 
existent following complete vagotomy. 

Figure 3 shows the typical variation in the 
insulin test meal curve, before and after 
complete vagal neurectomy. It represents the 
average of the results obtained in 40 econsecu- 
tive eases of duodenal ulcer. 


RESULTS OF VAGOTOMY 


Physiological Sequelae: The physiological 
sequelae of vagotomy may be divided into im- 
mediate and delayed effects. The immediate 
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Fig. 3 


effects are temporary paralysis of the stomach 
and complete relief of ulcer pain. The gastric 
paralysis was first described by Klee*® 474% *9 
and Exner and Schwarzmann***' and is the 
natural result of division of the main motor 
nerves. Carlson®® and McCrea,***! in their 
investigations into the functions of the gastric 
nerve supply, found that the vagus is solely 
responsible for the control of peristalsis, 
through its influence on Meissner’s and Auer- 
bach’s plexuses. They showed that the sympa- 
thetic is not an opponent nerve supply except 
in sphineterie control, and that its sole motor 
function is maintenance of muscle tone. 

The relief of pain following vagotomy, 
which is so marked a feature, is more difficult 
to explain. Bentley and Smithwick’s*? work 
suggests that the sympathetic is the main path- 
way for sensory stimuli from most of the ab- 
dominal viscera. Hesser’s** experiments on the 
human subject proved that the vagus does 
not carry pain impulses, so that the sympa- 
thetic is the probably pathway for them. This 
is confirmed by the investigations of Moore,** 
who demonstrated that distension of the stom- 
ach after vagotomy still causes pain, and by 
Dragstedt’s®> discovery that the administra- 
tion of strong hydrochloric acid produces a 
similar effect. It seems probable that the cause 
of the dramatic disappearance of ulcer symp- 
toms is the cessation of the irritating effect of 
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strong peristaltic contractions and muscle 
spasm. 

It is because of this temporary paralysis of 
the stomach that postoperative gastric suction 
is necessary. Table 4 shows the period for 
which it was required in my series of cases 
and the average quantity of fluid withdrawn. 
Despite the variation in vagal tone pre- 
operatively it is interesting that there is no 
essential difference between the degree of im- 
mediate paralysis in gastric or duodenal ulcer. 
Also that the severity of this paralysis appar- 
ently bears little relationship to the extent of 
the later retention symptoms. 


TABLE 4 





Postoperative Gastric Suction 
Period Required 
58.7 percent required suction for 36 hours or more 
(Average period 32.6 hours) 


Volume of Fluid Withdrawn 
100 ce. or less 38% 
2,000 ce. or more 10% 
(Average volume=610ee.) 





NOTE: 

1. No apparent difference between types of ulcer. 

2. No similarity between degree of postoperative 
paralysis and later retention symptoms. 


The delayed effects of vagal section are of 
equal importance. Recovery from the tempo- 
rary paralysis takes place within 24 to 72 
hours of operation and peristalsis gradually 
increases in frequency and amplitude, though 
it probably never returns to the degree to 
which it was present previously. Moore**, and 
Hesser and Baylin®® have investigated the 
subject extensively from this aspect. Most of 
my own cases showed considerable delay 
in gastric emptying three months postoper- 
atively, to which I shall refer again later. 
Associated with the gradual return to normal 
of peristaltic activity there is an increase in 
muscle tone, which Hesser and Baylin®® have 
shown may reach two to three times its pre- 
operative strength within the succeeding three 
years. Curiously enough, this is often accom- 
panied by temporary gastric dilatation and 
ptosis—the result of pylorospasm from the 
unopposed action of the sympathetic. Maybe 
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some months will elapse before the stomach 
regains its normal size and position, and 
some believe that it never completely does so. 
Rundles and Baylin®*? have shown that these 
alterations in muscle tone and movement are 
not confined to the stomach but also involve 
the duodenum and jejunum, though to a 
lesser extent. But according to Moore**, no 
other organs supplied by the vagus appear 
to show any alterations of function. Dr. 
Forbes-Lawson** tells me that it is more diffi- 
cult at x-ray examinations to express the 
barium from the stomach into the duodenum 
after vagotomy, and Moore*™* has shown that 
the initial emptying time after vagotomy is 
considerably lengthened. 

Both the total volume and free acidity of 
the gastric secretion are permanently reduced 
after vagotomy. Thornton®® and Grimson*’ 
have both drawn attention to these changes 
in the night fasting juice, which are similar 
to those previously described by Hartzell* 
in the fractional test meal. My own work 
confirms both these observations. 

Figures 4 and 5 show the average fractional 
meal curve of 40 cases of duodenal ulcer, 
before and after vagotomy. It will be noticed 
that the free hydrochloric acid secreted post- 
operatively is only a third of the preoperative 
quantity. Table 5 gives the equivalent values 
for the night fasting juice estimation. 

Pfeiffer®! demonstrated in dogs that there 
is also a temporary drop in the blood ealeium 
after vagotomy, and Moore** has confirmed 
that this occurs in the human subject. This 
fall is probably analagous to that which takes 
place in gastric tetany, as the result of stasis 
and alkalosis. It is due, I think, to the gastric 
retention which takes place. 

Personal Results: In company with other 
surgeons performing vagotomy, I have found 
it to give excellent results in properly selected 
eases. Two of my earlier transthoracic opera- 
tions gave evidence of incomplete neurectomy 
at subsequent insulin test meal and both pa- 
tients were eventually reoperated on using the 
abdominal approach. In each, a large vagal 
trunk was found subdiaphragmatically and 
was divided. Both gave good results after- 
wards. Every case in which vagal section has 
been complete has shown immediate and en- 
tire relief of ulcer symptoms, together with 
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Fig. 4. Forty cases with duodenal ulcer. 


radiological evidence of healing within four 
months. With the exception of the two psy- 
chotic patients previously mentioned, they 
have all returned to full economic life and 
normal diet. I found that there has been a 
rapid increase in weight in over 85 per cent 
of my eases, which is noticeably favorable 


TABLE 5 





Night Fasting Juice 
Average result in 40 eases of duodenal ulcer. 


Before Vagotomy ces per hour 
Total secretion 67.3 
Total acidity (as N/10 NaOH) 49.7 
Free HCl (as N/10 NaOH) 32.2 
After Vagotomy 
Total secretion 37.0 
Total acidity (as N/10 NaOH) 24.8 
Free HCl (as N/10 NaOH) 4.7 





compared with the usual slow regain after 
gastrectomy. It has been interesting to watch 
the psychological reaction of the patients after 
operation. Over 60 per cent of them returned 
voluntarily to work before coming up for 
review three months later, and they are all 
most enthusiastic over the results. 
































ACIDITY, 
CC.N/IO PER 100 CC. 
355883888 5 8 





























mucus 
BLOOD 


i 



























































L__t__J 


& A at 
VAG FTC CURVE AFTER VAGOTOMY 














Fig. 5. Same 40 cases as shown in Fig. 4. 


One death occurred in my series of cases 
but this gives a misleading idea of the oper- 
ative mortality. The man concerned died from 
hemorrhage 10 days after operation and was 
found at postmortem examination to have bled 
from a large aneurysmal dilatation of the right 
gastric artery, which chanced to lie immedi- 
ately under the ulcer crater. During his five 
years history of uleer symptoms there had not 
been any suggestion of previous hemorrhages. 
Other surgeons have also found the operative 
mortality in uncomplicated cases to be ex- 
tremely low. 

The only serious postoperative sequela has 
been the occasional development of chest com- 
plications. I have recently come to the con- 
clusion that the type of anaesthetic employed 
is the factor mainly responsible and have had 
less trouble since curare and ether was sub- 
stituted for the previous combination of 
curare and cyclopropane. These chest compli- 
cations are, of course, much more liable to 
occur after the transthoracic procedure. 

The only unpleasant symptoms in my own 
series after operation have been those due to 
the temporary gastric retention. The majority 
of cases show at least a six-hour gastric delay 
four months later, although this has usually 
largely disappeared by the end of the first 
year. Associated with it is a feeling of disten- 
sion after food, particularly if too much is 
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taken at once. Almost every patient complains 
to some extent of foul exuctation, no doubt 
due to fermentation in the delayed stomach 
contents, but this has only been a symptom 
of major importance in a few instances. Table 
6 shows the extent of the retention symptoms 
in my own series. Some surgeons appear to 
have experienced more trouble with these re- 
tention symptoms and have sometimes com- 
bined gastroenterostomy with the vagotomy 
in an attempt to prevent them. Dragstedt*®* 
has recently suggested that the chief cause of 
prolonged retention symptoms is the over- 
stretching of the stomach musculature due to 
insufficiently prolonged postoperative suction. 
The resultant paralytic dilatation is only 
slowly overcome by the gradually increasing 
stomach tone and may not be completely cor- 
rected for several months. My own experience 
supports this hypothesis. Since extending the 
period of immediate postoperative suction, 
there have been noticeably fewer cases with 
severe symptoms. 


TABLE 6 


Retention Symptoms After Vagotomy 
(up to 4 months postoperatively ) 


Radiological: 
88% showed 6-hour gastric delay 
30% showed 24-hour gastric delay 
Symptomatic: 
74% showed no significant symptoms 
22% showed moderate symptoms 
4% showed major, severe symptoms 


Associated with this retention phenomenon 
is the presence of intermittent diarrhea. Drag- 
stedt® thinks that it is probably due to the 
associated gastric fermentation but this view 
is not generally accepted, although it would 
appear to be the most rational explanation. 
Another sequela which occurred temporarily 
in some of my cases was a typical “dumping” 
syndrome. The fact that this took place in 
patients showing unusually severe retention 
symptoms is rather surprising, in view of 
the modern theory of the causation of this 
condition, and casts some doubt whether the 
accepted hypothesis is correct. Although these 
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retention symptoms disappear within a few 
months of operation, Dragstedt** has found 
that they tend to recur at intervals through- 
out the whole follow-up period, in a milder 
form. They are more annoying than trouble- 
some and he has noticed that they coincide 
with the same psychological conditions which 
would have normally produced ulcer pain. 
This is a most interesting observation. It 
suggests that the nervous impulses consequent 
on psychological stress, unable to use the ab- 
dominal vagus channel as an outlet, overflow 
into the corresponding portion of the sympa- 
thetic system. 

Another occasional postoperative complica- 
tion which has been described is temporary 
dysphagia, though I have not experienced it 
in my own series of cases. This condition is 
thought to be due to the alternation in ener- 
vation of the lower end of the esophagus 
and cardiac orifice and, possibly, to the 
trauma inflicted on these structures at opera- 
tion. It has never been a sufficiently serious 
disability to warrant corrective measures, and 
usually disappears spontaneously after a few 
weeks. 

In an attempt to overcome both the imme- 
diate retention symptoms and these later ones, 
a considerable amount of research has been 
done in America on parasympathetic stimu- 
lants. The latest and most successful of these 
is “Urecholine”. This preparation is not yet 
on the market and is still in its experimental 
stages, but I have found that it does appear 
to give considerable relief. It seems probable 
that further developments along these lines 
will eventually remove the only unpleasant 
sequela of vagotomy. 

I have had no ease of ulcer recurrence 
following operation, although this has been 
described by other surgeons. Moore** gives a 
recurrence rate as high as five percent, but 
it is possible that incomplete vagotomy may 
aceount for his failures since he always uses 
the transthoracic approach. This suggestion is 
confirmed by the experience of Dragstedt.** 
He operated a second time on half his own 
failures after the transthoracic procedure 
and found evidence of incomplete neurectomy 
in all of them. It is noteworthy that, despite 
the large number of cases which have now 
been operated on by the abdominal approach, 
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no proven recurrences have yet been reported 
following its use. 


CONCLUSIONS 


In conelusion, I am convineed that vagot- 
omy constitutes a great surgical advance in 
the treatment of peptic ulceration. It is not 
the final solution, for I believe with Dragstedt 
that control of the ulcer diathesis is essentially 
a medical and an economic problem. It does 
not seem beyond the limits of reasonable pos- 
sibility that suitable drugs will eventually be 
developed to control the vagotonia which is 
the cause of the ulcer diathesis. But until that 
stage is reached, surgical treatment of chronic 
peptic ulcer must continue to be the method 
of choice, with vagotomy as the most success- 
ful approach in selected cases. 

It is obvious, moreover, that considerable 
further research is necessary into the detailed 
anatomy and physiology of the gastrointesti- 
nal tract. The gaps in our knowledge of these 
subjects only become apparent when the prob- 
lem of such procedures as vagotomy require 
elucidation. 

You will notice that I have not referred at 
all in this lecture to the end-results of vagot- 
omy. Dragstedt’s original cases have now been 
followed up for over five years and are still 
giving satisfactory results but, with the lesson 
of gastroenterostomy before us, it would be 
foolish to assume permanency of cure until a 
large number of cases have been carefully 
followed for at least 10 years. 

I should like to end on another note of 
warning. Overenthusiasm in any recent sur- 
gical advance is apt to produce unnecessary 
failures, which detract from the true value 
of the proceeding. It is most important that 
this should not occur in vagotomy. Every case 
must be checked postoperatively, both by esti- 
mation of the night fasting juice and by the 
insulin test meal, to ensure that neurectomy 
has been complete. Only in the light of this 
knowledge is it possible to assess the ultimate 
results. 


RIASSUNTO 


L’Aritiene che la vagotomia segni un note- 
vole progresso nella cura delle uleeri peptiche. 
Non rappresenta tuttavia la soluzione defini- 
tiva, poiché il controllo della diatesi ulcerativa 
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involve un problema fondamentalmente me- 
dico ed economico. Ammettendo che la vago- 
tonia sia la causa della diatesi uleerativa, si 
puo’ sperare nella scoperta di medicine atte 
a controllare questa distonia nervosa. Fino 
allora la cura chirurgica delle ulcere peptiche 
cronicizzate rimarra’ il metodo di elezione, 
con la vagotomia riservata a casi ben selezio- 
nati. L’Arichiama infine |’ attenzione sopra 
lopportunita di frenare entusiasmi eccessivi, 
che andrebbero a tutto detrimento della vago- 
tomia. Per giungere a conclusioni precise, 
occorre che ogni caso sottoposto alla resezione 
dei vaghi venga controllato per un lungo pe- 
riodo di tempo. Onde stabilire se la resezione 
e’ stata completa, occorre inoltre esaminare in 
tutti i casi il sueco gastrico a digiuno, e fare 
appello alla prova dell’insulina. 
SUMARIO 

La vagotomia es un procedimiento de gran 
valor en el tratamiento quirurjico de la ulcera 
peptica, pero no ofrece la solucion final de 
este problema; por esta razon el autor opina 
con Dragsted que el control de esta diatesia 
uleerativa es un problema medico y economi- 
co. Segun el, hay la posibilidad de que con 
el tiempo se descubriran drogas efectivas en 
el control de la vagotonia responsable por 
esta diatesia. Mientras tanto la cirujia es el 
tratamiento de seleccion; siendo la vagotomia 
el metodo de mas valor en casos seleccionados. 

El abuso de la vagotomia, sin embargo, 
acarreara muchos fracasos que conduciran al 
deseredito de este procedimiento de valor. Por 
lo tanto todos los casos operados por este 
procedimiento deben de ser examinados 
cuidadosamente y deben de someterce al 
analisis gastrico en ayunas y por el metodo 
de la insulina, pues solo asi podemos estar 
seguros de que la neurectomia (vagotomia ) 
ha sido completa. Lo cual es esencial en la 
determinacion del valor de este procedimiento. 


SOM MAIRE 


L’auteur est convaincu que la vagotomie 
constitue un grand progrés dans le traitement 
des ulcérations peptiques; mais ce n’est pas 
la solution finale, ear il croit avee Dragstedt 
que le contréle de la diathése ulcéreuse est 
essentiellement un probléme medical et éco- 
nomique. I] n’est pas irraisonnable de croire 
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qu’avee le temps, des médicaments appropriés 
seront trouvés qui contréleront la vagotomie 
qui est la cause de l’ulcére cancéreux. Mais 
avant que cela arrive, le traitement chirur- 
gical de l’ulcére peptique chronique continuera 
a étre la méthode de choix et il faut recon- 
naitre que la vagotomie donne les plus grands 
succes dans les eas choisis. Un exeés d’enthou- 
siasme dans n’importe quel procédé chirur- 
gical récent peut entrainer des échees inutiles 
qui diminuent la vraie valeur du procédé. 
Il importe que céla ne survienne pas dans la 
vagotomie. Tout cas doit étre étudié postopé- 
rativement, du point de vue de |’évaluation 
du jus gastrique résultant de jeine nocturne 
et aussi de l’épreuve du repas d’ipsuline, afin 
de s’assurer si la neurectomie a été complete. 
Ce n’est qu’avee ces renseignements qu’il est 
possible d’évaluer les résultats ultimes. 
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Carcinoma of the Rectum and Sigmoid Colon— 
Diagnosis and Treatment 


D. L. C. BINGHAM, M.B., Ch.B., F.R.C.S. (Ed.), F.R.C.S. (C), F.A.CS. 
KINGSTON, ONTARIO 


ODAY, in all civilized countries, an in- 

creasing interest is being taken in the 

problems of cancer detection and treat- 
ment. This is largely the result of its rise in 
importance as a cause of death from seventh 
place in 1900 to second place at the present 
time. It is also becoming more generally appre- 
ciated, both by the public and -the medical 
profession, that cancer in its early stages is 
now a curable disease if only it can be diag- 
nosed and treated before dissemination has 
taken place. Its timely detection and treatment 
is therefore one of the most important obliga- 
tions of our profession to humanity. 

Incidence: The gastrointestinal tract is the 
most frequent site of cancer in humans. In 
1940, 46 percent of all deaths attributable to 
cancer in the United States originated in the 
gastrointestinal tract,’ the stomach being the 
organ most frequently involved and responsi- 
ble for 16.5 percent of all deaths from cancer. 
Malignant neoplasms of the colon caused about 
11 percent of cancer deaths and those of the 
rectum and anus nearly six percent. There- 
fore, the large bowel is as frequent a site of 
fatal malignant tumors as the stomach and 
when it is remembered that in the United 
States approximately 27,000 deaths, and in 
Canada probably about 2,100 deaths, are 
eaused every year by malignant disease of the 
large intestine, the dimensions of the problem 
will be appreciated.” 

Site of Malignant Tumors of the Large 
Bowel: The reported frequency of carcinoma 
in different segments of the colon varies con- 
siderably. Hurst,? who combined the figure 
given by many British, American, and Conti- 
nental surgeons, submitted the following table 
which probably accurately represents the in- 
cidence of cancer in the various portions of 
the colon. 

It is immediately evident from a study of 
Table 1 that the majority (75 pereent) of 
malignant neoplasms of the large bowel arise 





TABLE 1 


Percentage Incidence of Carcinoma in Different 
Parts of the Colon 














Rectum 
Large Excluding Whole of 
Intestine, Rest of Colon 
Excluding Large Including 
Rectum Intestine Rectum 
Cecum 15 
Ascending Colon 10 
Hepatic Flexure 5 
Transverse Colon 5 25 
Splenic Flexure 10 
Descending and 
Iliae Colon 5 
Pelvie Colon 50 25 
Pelvi-Rectal Flexure 65 
Ampulla of Rectum 30 50 
Anal Canal 5 
Total 100 100 100 


in the rectum and sigmoid colon, that is in the 
last 10 inches of the colon, a portion of the 
large intestine almost wholly accessible to the 
palpating finger or sigmoidoscope. 

Age, Race, and Sex Incidence: Carcinoma 
of the rectum and sigmoid colon oceurs at any 
age in all races and in both sexes, males being 
more frequently affected than females in the 
proportion approximately 2 to 1. The most 
common decade for rectal cancer is 55 to 65 
but it is not uncommon to find the disease in 
adolescents and young adults. For example, 
in Bacon’s* series of 1,995 cases, there were 
109 cases of rectal cancer between the ages of 
10 and 30, an incidence of 5.4 percent. These 
youthful cases, as is usual in eancer in young 
persons, very frequently have a short history, 
a high incidence of inoperable growths with 
metastases, and few three and five year sur- 
vivals. Very early diagnosis is therefore essen- 
tial in these cases if cure is to be achieved and 
the fact that carcinoma of the rectum may 
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occur in early adult life must never be for- 
gotten. ; ; 

Etiology: It is not within this article’s scope 
to discuss in detail either the pathology or 
etiology of cancer of the rectum, the real origin 
of which, like carcinoma elsewhere, remains 
obscure. It may be said, however, that in all 
probability carcinoma of the rectum does not 
develop from simple rectal lesions, such as 
hemorrhoids, anal fissure, fistula in ano, and 
benign rectal stricture. It is also unlikely that 
constipation predisposes to carcinoma of the 
colon and rectum, since constipation is dis- 
tinetly more common in women than in men, 
whereas carcinoma occurs twice as frequently 
in men. 

Single or multiple adenomata of the large 
intestine are without doubt closely related to 
the development of carcinoma in the large 
bowel> and may precede it in nearly all in- 
stances. Indeed, no less an authority than 
Lockhart-Mummery believes that adenoma of 
the rectum is merely a stage in the develop- 
ment of malignant disease in that organ. He 
regards a simple adenoma as a definitely pre- 
cancerous condition and recommends most 
strongly that on no account should a simple 
adenoma of the rectum be allowed to remain 
even if it is causing no troublesome symptoms ; 
it should be freely removed. With this view 
all competent authorities are in full agreement 
and recommend that single or multiple adeno- 
mata in any portion of the colon should always 
be regarded as premalignant and be extir- 
pated, no matter how simple they appear on 
histological examination of a biopsy specimen. 
When several adenomata are present they may 
each be the starting point of a separate can- 
cer, two or more cancers being present in ap- 
proximately four percent of persons with car- 
cinoma of the large intestine.® 

When fully developed, carcinoma of the 
rectum exhibits two important histological cell 
types—columnar-celled adenocarcinoma and 
squamous epithelioma. Adenocarcinomata 
comprise approximately 96 percent of all rec- 
tal carcinomas and occur proximal to the ano- 
rectal line. Squamous epithelioma is much less 
common, only from three to six percent of all 
rectal and anal malignant tumors being of 
this type.**’® 

The gross appearances presented by adeno- 
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carcinomata of the rectum and rectosigmoid 
vary widely but may be roughly divided into 
four varieties: nodular, scirrhus, colloid and 
papillary. 

1. The Nodular Carcinoma projects into the 
lumen and tends to encircle the bowel. Uleera- 
tion is common and occasionally the tumor 
may be of large size, encephaloid in appear- 
ance, and bleed freely from its ulcerated sur- 
face. Fibrous tissue is usually plentiful and as 
a rule the tumor mass is hard. Partial obstrue- 
tion is common as a result of inflammation 
and contraction of the stroma. It is the most 
common variety encountered and may be met 
with in both the colon and rectum. 

2. The Scirrhus Cancer is usually small and 
very hard, fibrous tissue elements being 
greatly in excess of epithelial. The tumor ap- 
pears to encircle the bowel as though a knot 
had been tied around it giving rise to the well 
known “napkin ring’’-like appearance. It is 
a potent cause of intestinal obstruction, occurs 
most frequently in the left colon and is rare 
in the rectum. 

3. The Colloid or Mucoid variety presents a 
glistening appearance, which is frequently not 
universal throughout the tumor. It is un- 
common, only five percent of all adenocarci- 
nomata of the large bowel being of this type. 
It occurs both in the rectum and rectosigmoid 
and is often ulcerated. It does not usually give 
rise to obstruction. 

4. The Papillary Carcinoma is usually found 
in the left colon but may occur in the rectum. 
It resembles a large papilloma or warty ex- 
erescence. It does not commonly cause obstruc- 
tion. 

Epitheliomata oceur almost exclusively at 
the anus and may either present a raised 
warty appearance frequently superficially ul- 
cerated, or a flat ulcer of irregular surface 
and little or no marginal elevation. The tu- 
mors may be very small] and closely resemble a 
fissure or they may be very extensive and 
involve nearly the entire circumference of the 
anus. Their most important characteristic is 
their induration when felt between the fingers. 
They rarely give rise to mechanical obstrue- 
tion but are often the cause of very severe 
pain during defaecation. 

Methods of Spread: Cancer spreads and dis- 
seminates in three ways: 1. by direct invasion 








of adjacent tissues—spread by continuity ; 2. 

by the blood stream to distant organs, such as 

the liver; 3. by invasion of lymphatic vessels 
and lymph nodes with subsequent permeation 
and embolism to more distant sites. 

(1) Cancers of the rectum and rectosigmoid 
usually grow slowly. At an early stage the tu- 
mor is limited to the mucous and submucous 
layers, grows at right angles to the long axis 
of the bowel, and shows little tendency to 
spread longitudinally. It gradually infiltrates 
the muscular coats of the bowel and finally 
erupts through the serosa and invades the 
surrounding tissues or becomes. widely dis- 
seminated throughout the peritoneal cavity. 

(2) Hematogenous spread may take place 
at any stage of the disease and approximately 
15 pereent of cases of rectal carcinoma pre- 
sents this unfavorable feature at the time of 
operation.*:!” The organ most frequently in- 
vaded is the liver. 

(3) Invasion of the lymphatic vessels and 
nodes is undoubtedly the most important 
method of spread and it may occur at any 
time after a malignant lesion has penetrated 
to the submucosa, being demonstrable in from 
65 to 70 percent of cases of carcinoma of the 
rectum and sigmoid.’ Epitheliomas in the anal 
region likewise metastasize early to inguinal 
and pelvic lymph nodes. The incidence of 
lymphatie spread in carcinoma of the rectum 
is thus considerable and Coller and his co- 
workers have emphasized certain important 
features which deserve special mention.® '° 
1. The age of the patient exerts no important 

influence upon the frequency of metastases. 

2. There is no relationship between the dura- 
tion of symptoms and the occurrence of 
metastases. 

3. There is no correlation between the size 
of the primary tumor and the presence of 
metastases. 

4. The more malignant the tumor the more 
likelihood is there of lymph and _ blood 
borne metastases. 

5. Low lying tumors may metastasize very 
high. 

6. Retrograde spread and interrupted spread 
may oceur with normal nodes intervening 
between the primary site and the next in- 
volved node. 
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7. Metastasis is more frequent when lesions 
are of very short symptomatic duration. 

The Diagnosis of Carcinoma of the Rectum: 
Diagnosis is a necessary preliminary to intel- 
ligent therapy and in cancer, almost more than 
in any other disease, early diagnosis is essen- 
tial for successful treatment. It is therefore 
especially unfortunate that carcinoma of the 
rectum in its early stages is not characterized 
by any distinctive symptoms and may even be 
completely silent in from two to three percent 
of eases. Indeed the disturbance of bowel func- 
tion is frequently at first so trivial and appar- 
ently unimportant that it may be completely 
disregarded by the patient and his doctor for 
many months. 

There are many reasons for this apparent 
neglect. Undoubtedly, the most potent is the 
prevalence of relatively benign bowel dis- 
orders which manifest themselves by constipa- 
tion, diarrhea, and bleeding from the anus. 
These same three symptoms—constipation, 
diarrhea, and bleeding, are also common dan- 
ger signals of a cancer of the bowel. Thus a 
patient who presents these three symptoms 
may have a simple lesion, but he may have a 
cancer. The wise physician will carefully elimi- 
nate cancer in all patients with recurrent or 
persistent constipation, diarrhea, or bleeding 
from the anus. 

It is thus evident that much difficulty may 
be encountered in making an early diagnosis of 
eancer of the rectum and rectosigmoid from 
the history alone. Fortunately auxiliary and 
comparatively exact methods of diagnosis are 
available which reduce the margin of error 
very substantially. They include: digital ex- 
amination of the rectum ; proctoscopy and sig- 
moidosecopy; and x-ray examination of the 
lower colon by the opaque enema. They should 
all be used whenever there is any possibility 
of a cancerous lesion being present. 

The procedures which are essential for the 
early diagnosis of cancer of the rectum are 
enumerated in Table 2. 


Anamnesis: There is no doubt that since the 
introduction of comparatively exact labora- 
tory and radiological aids to diagnosis, inquiry 
into patients’ histories has become less pains- 
taking. Yet it is some derangement of function 
and the development of a symptom such as 
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TABLE 2 
Diagnosis of Carcinoma of the Colon and Rectum 
Procedure necessary for Diagnosis: 


(1) Painstaking anamnesis. 

(2) Complete physical examination. 

(3) Digital examination of the rectum. 

a. Right lateral position. 

b. Knee chest position. 

(4) Proctoscopy and sigmoidoscopy. If a tu- 
mor is seen the following features should be 
noted: 

a. The exact position of the growth on the 
circumference of the rectum. 

b. The distance of the lowest edge from the 
anorectal line. 

ce. Its physical structure, whether ulcer- 
ated, papillary, or bulky and mucoid. 

d. Whether the tumor is movable or fixed 
to surrounding structures. 

e. A generous specimen should be taken 
from the periphery for histological ex- 
amination. 

(5) X-ray examination. 

a. Flat plate of the abdomen. 

b. Opaque enema. 

c. Contrast enema. 

d. Routine diagnostic films of the chest. 

e. Excretion urograms of the renal tract. 


bleeding that impels the patient to seek ad- 

vice. It is after all the symptom which points 

the finger to the possible cause, the cloud no 
bigger than a man’s hand which warns of the 
storm to come. Only by most careful study can 

a true appreciation of the patient’s past and 

present health and the probable cause for his 

present symptoms be determined. 

Malignant disease of the rectum and sig- 
moid colon should be suspected whenever a 
patient over 20 years of age complains of the 
following : 

(1) A recent change in bowel habit such as 
constipation, diarrhea, or the passage of 
an unusual quantity of flatus from the 
bowel. 

(2) Bleeding from the rectum, especially with 
each act of defecation. 

(3) Abdominal discomfort, soreness, or pain 
related to the act of defecation. 

(4) Gradually developing abdominal disten- 
sion and peristaltic unrest. 

(5) Loss of weight and strength or progres- 
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sive anemia which cannot otherwise be 
explained. 

(6) Attacks of partial intestinal obstruction 
or the sudden onset of obstipation, for 
which no obvious cause, such as an ob- 
structed hernia, is present. 


(7) An abdominal mass. 

In the presence of any of these symptoms or 
signs a complete examination should be made 
at once and the patient’s physical status ap- 
praised. 

The digital examination of the rectum 
should then be done. Two positions are com- 
monly employed: (a) The left or right lateral 
position, (b) The knee chest position. 

There is no doubt that the right lateral posi- 
tion is preferred because in the knee chest 
position many comparatively low growths, 
which are still movable, drop out of the pelvis 
and may, in consequence, not be reached by 
the palpating finger. The knee chest position is 
also far from comfortable for the patient and 
it is undignified and much resented by women. 
The position of choice is therefore the right 
lateral position. It allows the patient to relax 
in comfort during the examination and enables 
the examiner, as Abel’* has pointed out, to 
reach higher into the pelvis than in any other 
position. Growths even eight to 10 inches from 
the anus may be quite easily felt. 

The examination must be conducted deliber- 
ately and carefully. The patient should be told 
that the finger will be inserted into the rectum 
and reassured that there will be little diseom- 
fort if he relaxes completely. The buttocks are 
then separated, and the anus carefully in- 
spected and any abnormal features noted. A 
liberal quantity of lubricant should then be 
gently massaged into the anus and about its 
margins so that the finger will slip into the 
rectum with as little friction as possible. If 
the external anal sphincter is spastic because 
of the presence of a fissure or inflamed from 
persistent tenesmus, an anesthetic ointment 
such as nuperecainal should be used before- 
hand. 

Once inserted, the finger palpates the anal 
canal and the presence or absence of rough 
areas, pits, or ulcers, is noted. If an ulcer 
suggestive of carcinoma is felt, its position, 
dimensions, and fixity are determined. The 
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finger is then inserted into the rectum proper 
and carefully swept round its walls. 

A wide variety of lesions may be encoun- 
tered. A fecal impaction feels firm, is circular 
or oval in shape and frequently may be in- 
dented like putty. Adenomata are usually elu- 
sive, soft and attached. Villous tumors are soft 
and difficult to delimit accurately. Carcinomas 
feel craggy, nodular, and hard. They often 
have a raised, indurated edge, and frequently 
a central crater. The portion of the rectum 
which they occupy may be mobile or firmly 
fixed to surrounding pelvie structures. Extra 
rectal structures should be carefully sought. 
In men, the prostate and seminal vessels are 
usually readily felt and in women the cervix 
is a prominent feature in front of the anterior 
rectal wall. Posteriorly, enlarged glands and 
thickened lymphatics may sometimes be felt 
in the mesorectum. In both sexes the possi- 
bility of secondary malignant deposits from a 
carcinoma elsewhere in the abdomen should 
be remembered. 

Proctoscopy and Sigmoidoscopy: No special 
preparations or anesthetic is usually required 
for the examination, which can frequently be 
done as an office procedure. Preliminary ene- 
mata are undesirable because very often part 
of the enema fluid is retained; also, if fecal 
material is present in the rectum, it can gen- 
erally be picked out or swabbed out through 
the proctosecope or sigmoidoscope. If the ree- 
tum is loaded with feces and the examination 
is consequently impossible to complete satis- 
factorily the patient should be admitted to 
hospital and a cleansing enema of two quarts 
of warm water (110° F) should be given 
about six hours before the time of the proposed 
examination. 

Proctosecopy and sigmoidoscopy can be per- 
formed with the patient in the right lateral 
position. The best position, however, is the so- 
ealled knee shoulder position. In this the pa- 
tient kneels and rests his left shoulder and left 
side of his face on the table. His thighs should 
be vertical with the knees slightly separated 
and his back should be straight and not arehed. 

During proctosigmoidoscopy the following 
features should be most carefully noted: 

(1) Nature of feces in the bowel and whether 
there is also blood, pus, or mucous present; 
(2) threadworms; (3) internal hemorrhoids. 
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fibrous polyps, or hypertrophied anal papillae ; 
(4) the dimensions of the lumen of the rec- 
tum, whether normal, ballooned, or contracted ; 
(5) the appearances of the mucous membrane, 
whether pale and smooth, or inflamed and 
granular with a tendency to bleed; (6) the 
presence of any stricture of the rectum or 
spasm at the rectosigmoid junction; and (7) 
the size and site of epithelial tumors such 
as adenomata or carcinoma. If such a tumor is 
discovered and it is thought to be benign it 
should be removed with a diathermy snare and 
examined histologically. If it is probably 
carcinomatous a biopsy should be taken from 
its edge. 

Reexamination: If for any reason the ex- 
amination has been unsatisfactory, either be- 
cause the patient was nervous and intolerant 
of the procedure, or because the rectum was 
loaded with feces, proctosigmoidoscopy must 
be repeated, if necessary under anaesthesia, 
after an interval of two or three days. In the 
interval the bowel should be carefully cleansed 
and any painful condition of the anus re- 
lieved. Reexamination is especially necessary 
in cases with symptoms suggesting the pres- 
ence of carcinoma and there can be few sur- 
geons who have not had the bitter experience 
of missing an early carcinoma situated just 
above a valve of Houston, which on reexam- 
ination, often much later, was easily seen. 

Clinical Features of Carcinoma of the Rec- 
tum and Rectosigmoid: There are a number of 
factors which influence the production of 
symptoms from carcinoma of the rectum: 

(1) The feces which pass through the ree- 
tum are semi-solid or solid. Vascular and fri- 
able tumors are consequently often abraded 
and bleeding at defecation is thus an ex- 
tremely common sign of a rectal tumor. 

(2) If a stenosing carcinoma is present, 
partial or complete obstruction is liable to 
oceur. 

(3) The carcinomas which occur in the ree- 
tum are commonly friable, vascular cancers 
with a large central ulcer heavily infected 
by intestinal organisms. A constant flux of 
serosanguinous secretions seeps from the 
gvrowth and accumulates in the rectum to be 
passed subsequently in a form which the 
patient describes as diarrhoea. 

(4) The main function of the rectum is 
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defecation. In health it is usually empty and 
serves as a muscular conduit along, which 
formed feces are propelled from the sigmoid 
and descending colons to the exterior, and 
when feces enter the rectum, usually as the 
result of mass movement of the colon, a re- 
flex is brought about which results in the 
higher centres becoming aware of the de- 
sirability of emptying the bowel or, in simpler 
terms, there is a “call to stool.” This call 
may or may not be answered. If punctually 
responded to a rhythm of regular bowel fune- 
tion becomes established and the reflex is loud 
and insistent. If, on the other hand, the call 
to stool is frequently disregarded, in time 
it becomes hushed or merely a “still smal! 
voice” muffled beneath a mountain of feces. 

Thus there is great variation in the rectum’s 
response to the presence of a foreign body 
within its lumen. In the case of a person whose 
rectum is normally empty, a tumor in its wall 
and lumen will provoke the “call to stool” or 
emptying reflex and that person will feel 
that defecation has been incomplete and un- 
satisfactory. On the other hand, when the 
rectum has become habituated to the presence 
of feces within it, a tumor may reach large 
proportions before it causes the sensation of 
incomplete evacuation to its host. 

(5) There is another manner in which ab- 
normal defecation may be caused by a tumor 
of the rectum. To effect complete emptying 
of the rectum a powerful coordinated peri- 
staltie muscular effort is required. A tumor 
of the rectum which has invaded its muscular 
coats inevitably interferes with the smooth 
progress of the peristaltic wave and irregular 
and deranged propulsion of the fecal stream 
results with consequent impairment in defe- 
cation. 

(6) Invasion of surrounding organs by the 
growing tumor takes place as the later stages 
of the disease are reached. The first structures 
involved are the superior hemmorrhoidal veins, 
occlusion of which results in back pressure 
upon their tributaries and the development 
of internal hemorrhoids, probably the best 
known and least avoided pitfall of surgery. 

Other structures which may be invaded in- 
clude the prostate and bladder in men, the 
vagina and uterus in women, and in both 
sexes the large nerve roots of the lumbosacral 
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plexus. Dysuria, rectovesical fistula, a vaginal 
discharge, and pain deep in the pelvis or re- 
ferred to the legs results from these invasions, 
which are shortly followed by the long winter 
of death. 

From this brief consideration of the cir- 
cumstances which influence the symptoma- 
tology of carcinoma of the rectum, it is evident 
that considerable variation in the clinical 
features of the disease is likely to occur. In 
some cases, and especially in those cases where 
the growth is very low in the rectum, symp- 
toms may be severe from the beginning. In 
others there may be an almost total absence of 
symptoms until the disease is far advanced 
and beyond cure. In the average case the his- 
tory is often as follows: 

The patient is usually a man past middle 
age. The first thing he notices is a change in 
his bowel habit. Whereas formerly it was his 
custom to empty his bowels after breakfast 
and to experience complete satisfaction from 
the act, he begins to find that he misses a day 
or is displeased with his efforts. At the same 
time, or a little later, he finds that occasionally 
he passes some blood at defecation, which may 
be streaked over the surface of the stool or be 
seen on the paper tissues. Since the amount 
of blood is usually small and since it fre- 
quently seems to originate in a hemorrhoid, 
little alarm is often caused by this danger 
signal. The patient decides that the bleeding 
is due to his recent constipation, he takes a 
laxative for a few days, and frequently all 
his symptoms disappear for a short while. 
But inevitably they recur and as the cancer 
grows so do new symptoms arise. 

Constipation becomes more troublesome and 
it seems often to alternate with diarrhea, a 
slimy, smelly mucous being passed several 
times a day, especially in the early morning 
on rising. As time passes bleeding with defe- 
cation becomes almost a daily happening; 
bowel movements become less and less satis- 
factory ; there always seems to be “something 
there” which should be gotten rid of ; and the 
patient himself, or his family and friends 
notice that he is irritable, a little thinner, and 
that he tires more easily. 

At this stage, and all too often not before 
it, the patient consults his doctor who may 
or may not appreciate the full gravity of the 
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situation. If a careful history is taken and 
general examination made, and especially if 
a meticulous digital and sigmoidoscopie ex- 
amination of the rectum is done, the carci- 
noma can hardly eseape detection. But if the 
investigation is cursory and incomplete and 
the patient is treated symptomatically or 
merely cozened with mineral oil and a diet 
the cancer will remain concealed and pursue 
its evil progress. 

The last stages of the disease are not long 
delayed. Pain, that most frightening and dis- 
tressing of symptoms, grips the patient; in- 
vasion of the urinary tract brings frequency 
and strangury to his misery; and distant 
metastases add jaundice, pruritus, ascites, 
and cough to complete his martyrdom. 

Such then is the clinical pattern of the 
disease. Its presence is heralded by an un- 
wonted constipation; announced by bleeding 
at defecation; proclaimed by a bloody slimy 
diarrhea ; and diagnosed by the inserted finger 
and sigmoidoscope. It should almost never 
escape detection by the physician if only 
he feels and looks. It is curable in its earlier 
stages by the surgeon. 

Differential Diagnosis: There are a number 
of conditions which can simulate carcinoma of 
the rectum and rectosigmoid. The more im- 
portant of these are listed in Table 3. 

Differential Diagnosis of Carcinoma ef the Rec- 
tum and Rectosigmoid: diverticulitis; chronic ul- 
cerative colitis; simple stricture of the rectum, (a) 
Spasmodie Stricture and (b) Inflammatory Stric- 
ture which include 1. postoperative, 2. traumatic, 
3. irradiation proctitis, ulcer and structure and 4. 
lymphogranuloma inguinale. Other conditions are: 
benign tumors of the rectum; pressure from ex- 
trinsic tumors; and secondary invasion of rectum 
by a carcinoma originating in another pelvie organ. 

Most difficulty will be encountered in the 
case of diverticulitis at or about the recto- 
sigmoid junction. It occurs in early middle 
age, is frequently preceded by a history of 
bowel disturbances, the x-ray examination may 
be of no value for purposes of differentiation, 
and the affected segment of bowel may be be- 
yond the reach of the sigmoidoscope. Also it 
oceasionally happens that diverticulitis and 
carcinoma are present at the same time and 
recently two such eases have come under my 
care. In one it was possible to make the double 
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diagnosis preoperatively ; in the other a small 
papillary carcinoma was found in a short 
segment of pelvic colon, which was resected 
for recurrent diverticulitis. The most impor- 
tant difference in the clinical features of the 
two conditions is rectal bleeding. In carcinoma 
it is almost invariably and constantly present ; 
in diverticulitis it is frequently absent or dis- 
appears when the acute phase of the disease 
is overcome. 

The only other disease of the rectum which 
may be difficult to differentiate from carci- 
noma of the rectum is irradiation ulcer or 
stricture of the rectum which may follow x- 
radiation of the cervix uteri, for carcinoma. 
This hideous delayed effect of x-radiation may 
closely resemble primary cancer of the rectum 
and may give rise to severe and painful dis- 
turbances of defecation. The most important 
points of difference between the two condi- 
tions are: the history of previous irradiation 
therapy in the pelvis and, that biopsy speci- 
mens fail to reveal a primary carcinoma. 

In the other conditions previously listed 
little serious difficulty will be encountered 
in making an accurate diagnosis. Care in ex- 
amination will without doubt clearly distin- 
guish them from a primary rectal cancer. 

The Treatment of Carcinoma of the Rectum 
and Rectosigmoid: It is of paramount im- 
portance to remember that a patient with can- 
cer of the rectum has had his disease for sev- 
eral months at least and that no matter how 
robust or well he seems to be a period of 
preparation is necessary before he can safely 
be brought through the ordeal of a large op- 
eration. In general terms there are two main 
aspects of each patient’s case which must be 
considered: (a) The patient as a whole must 
be made “safe for surgery”; (b) The colon 
itself must be prepared for resection. 

The Preparation of the Patient for Opera- 
tion: The following features of each patient 
require separate consideration : 


1. Correction of chronic malnutrition and 
low blood protein levels by an appetizing high 
protein high carbohydrate diet of about 5,000 
calories value per day. 

2. Anemia. Patients with carcinoma of the 
rectum are not infrequently anemic when 
their disease is first diagnosed. Repeated small 
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blood transfusions and the exhibition of iron 
and liver concentrates are vitally important 
to the preparation of all these patients for 
operation and no elective procedures for the 
eradication of a rectal cancer should be under- 
taken if the hemoglobin concentration is be- 
low 80 percent. 

3. Restoration to normal of the water and 
electrolyte equilibria of the body. 

4. Many patients with carcinoma of the 
colon develop subclinical vitamin deficiency 
states, which may most adversely affect heal- 
ing and the whole postoperative course. A 
high vitamin intake is therefore essential dur- 
ing the period of preparation, especially of 
vitamin C, and it is our practice to give 1,000 
mg. of ascorbic acid per day in the preop- 
erative period. 

5. Associated Disease: The majority of pa- 
tients with carcinoma of the colon are no 
longer young. A close investigation of the 
respiratory, cardiovascular, and renal systems 
is thus necessary before surgery is under- 
taken. If the patient is found on investigation 
to be a diabetic this disease will require most 
eareful control throughout the whole pre and 
postoperative periods. 

The Preparation of the Colon: It is now 
universally agreed that before a major re- 
section of the colon is undertaken two con- 
ditions must be fulfilled: (1) The colon itself 
must have been rendered as nearly as possible 
sterile; (2) Obstruction must have been com- 
pletely overcome. 

Sterilization of the Colon: Previous to 1940 
comparative sterilization of the colon was 
only accomplished with difficulty and uncer- 
tainty. No powerful antibacterial drugs with 
an important action upon intestinal organisms 
were available. Mechanical methods, notable 
among which was Sir Hugh Devine’s method 
of “defunctioning” the distal colon, were 
therefore employed to divert the fecal stream 
and the Augean distal colon was thereafter ir- 
rigated by the Alpheus-like irrigating enema. 
With the introduction of sulphaguanidine, 
and more recently of succinyl sulphathiazole, 
sulphathalidine, and streptomycin, which are 
even more potent intestinal antibacterial 
drugs, it became possible to reduce the bac- 
terial count of the large intestine to negli- 
gible proportions. As a result the colon now 
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ean be operated upon with comparative free- 
dom from the risk of peritoneal infection, open 
meticulous placement of sutures is permissible 
and the colon itself, freed from the incubus of 
hostile bacteria heals kindly and quickly. 

Obstruction: From the standpoint of ob- 
struction patients with carcinoma of the rec- 
tum may be divided into three groups: (1) 
those without obstruction; (2) those with 
chronic obstruction; (3) those with acute 
obstruction. 

The patient without obstruction is indeed 
fortunate. For him his general preparation 
by dietetic and other measures progresses un- 
hindered and unchecked. He can immedi- 
ately be given a 5,000 calorie high protein 
high carbohydrate low residue diet rich in 
vitamins. A gentle laxative, such as senna, 
with one ounce of mineral oil twice a day, 
promotes complete evacuation and his colon 
can at the same time be made relatively asep- 
tic by the administration of two grams of 
sulphasuxidine four times a day for 7 to 10 
days. Anemia and hypoproteinemia should 
be overcome by blood transfusions in suitable 
amounts. If there is evidence of perirectal 
infection such as tenderness, fixity and an 
elevated temperature and white blood cell 
count, 50,000 units of penicillin should be 
given intramuscularly every three hours. Am- 
bulation should be insisted upon and deep 
breathing exercises should also be carried out 
every day. After 7 to 10 days of such treat- 
ment both the patient himself and his colon 
are usually fit and ready for surgery and both 
he and his surgeon are able to look forward 
with reasonable assurance to a safe operation 
and an uncomplicated convalescence. 

If, however, the patient is partly or com- 
pletely obstructed when he is admitted to 
hospital his preparation is much less simple. 
The first factor to be overcome is the obstrue- 
tion itself, and here, unless it is trivial, a 
suitable proximal colostomy, such as that of 
Devine or Wangensteen, should be performed. 
Much has been written recently of the ad- 
vantages of conservative decompression of 
the colon and some operators even carry out 
major resections upon colons significantly oe- 
eluded but temporarily deflated by Harris, 
Cantor or Miller Abbott tube drainage. This 
we believe to be both dangerous and _ also 
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fundamentally unsound because these methods 
do not restore the proximal gastro-intestinal 
tract to normal. Digestion, absorption and ex- 
cretion are therefore abnormal and adequate 
general dietetic preparation of the patient 
is impossible. 

Emergency operative treatment is however 
rarely necessary except in the presence of 
acute intestinal obstruction, and even this 
complication does not necessarily require im- 
mediate operative relief. Twelve to twenty- 
four hours conservative decompression of the 
upper intestinal traet, during which fluid and 
electrolyte balances are restored to normal 
by suitable intravenous therapy, make it pos- 
sible to form an accurate appraisal of the pa- 
tient’s general condition, ecardiae reserve, and 
renal funetion. Digital and sigmoidoscopic 
investigation of the rectum, plain x-rays of 
the abdomen and, in some eases, a barium 
enema examination, will nearly always clearly 
indicate the situation of the growth. A planned 
and reasoned solution of the problem of surgi- 
cal decompression can then be made and the 
most suitable site for a preliminary colostomy 
determined. This in general terms can be 
stated to be the most distal easily accessible 
mobile portion of the colon in which a pre- 
liminary colostomy will not materially inter- 
fere with subsequent maneuvres for the 
eradication of the growth and fields of possible 
Ivmphatie spread. 

The colostomy having been established two 
problems remain which require solution : 

1. The general metabolic preparation of the 
patient. This usually presents no special dif- 
ficulty but takes longer than in the case of 
the unobstructed patient. It is condueted on 
similar lines, including the administration of 
suecinyl sulphathiazole and penicillin. 

2. The preparation of the distal colon and 
rectum. The following procedure is carried 
out for a week before operation :— 

(a) The lower colon is irrigated with 

physiological saline until it is clear. 

(b) The distal loop of the colostomy is 

cleansed in a similar manner. 

At first difficulty is often encountered and 
the fecal content of this loop may seem inex- 
haustible. Hard fecal accumulations may even 
require to be softened by instillations of min- 
eral oil or hydrogen peroxide. At the conelu- 
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sion of each irrigating session two grams of 
a suspension of succiny! sulphathiazole should 
be instilled into both the proximal colonic 
loop and rectum. 

After a few days of this regimen the distal 
colon frequently becomes patent once again 
and through and through irrigation finally 
completes the preparation of the colon for 
operation. 

The Operative Treatment of Carcinoma of 
the Rectum and Rectosigmoid: Any elective 
operative procedure for the cure of carcinoma 
of the rectum should: (1) extirpate the tumor 
and also remove at least 4 ems. of bowel above 
and below the discernible limits of the tumor ; 
(2) remove all removable fields of lymphatic 
spread; and (3) restore fecal evacuation to 
normal or provide an efficient and satisfactory 
alternative method of elimination. 

In the ideal cireumstanees of an early 
erowth of the upper rectum, without demon- 
strable metastases, all these criteria can usu- 
ally be fulfilled. In advanced cases complete 
removal of all distant metastases may be im- 
possible and in these circumstances the most 
satisfactory palliative operation should be 
performed. This, in the majority of such 
cases, is removal of the growth itself and 
adjacent lymphatic metastases with construe- 
tion of a permanent abdominal colostomy. In 
some cases only a proximal colostomy may 
be possible and it may even not be feasible 
to remove the tumor itself. 

But whatever is contemplated and_at- 
tempted, the surgical maxim of fitting the 
“operation to the patient” and not the “pa- 
tient to the operation” should never be for- 
gotten and staged procedures are of the 
greatest possible value in the debilitated pa- 
tient. 

The actual operative technies designed 
to eure or palliate carcinoma of the rectum 
have undergone a gradual evolution since Lit- 
tre!’ performed the first successful extirpa- 
tion of the rectum in 1826. A great and dis- 
tinguished company of surgeons has piled 
fact upon fact and observation upon observa- 
tion until today technics are refined and 
comprehensive, mortality and morbidity 
reasonable, and results in the main predictable 
and encouraging. 

In my opinion the several operations which 
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may presently be advocated for the treatment 
of carcinoma of the rectum are the following. 


Operations for the Treatment of Carcinoma of 
the Rectum and Rectosigmoid 


1. Combined abdominoperineal resection (Miles?*) 
or Perineoabdominal resection (Gabriel!*) of 
the rectum with permanent abdominal colostomy. 

2. Abdominal resection of the rectosigmoid colon 
with low recto-colic anastomosis (Devine !’). 

3. Abdominal dissection with perineal resection and 
suture or union by other methods to a rectal cuff 
or the anus (Babcock,'* Hockenegg,!® ete.). 

4. Combined abdominoendorectal resection with 
preservation of a distal rectal cuff (Marden 
Black ?°). 

5. Abdominal resection of the upper rectum (Hart- 
mann ?!), Permanent abdominal colostomy. 


These operative procedures and others de- 
vised by greatly gifted and skilful surgeons 
such as Dr. H. E. Bacon, Mr. J. P. Lockhart- 
Mummery and Professor J. Grey Turner may 
be divided into three groups: 

(1) Those operations whose object is the 
maximal removal of rectum and adjacent tis- 
sues in order that the possibility of local re- 
currence may be reduced to a minimum. These 
procedures (of which the Miles combined ab- 
dominoperineal resection is the best example ) 
have the one undesirable feature of permanent 
abdominal colostomy. 

(2) Operations which attempt radical ex- 
tirpation of the carcinoma and adjacent tis- 
sues but preserve in greater or less degree 
a functioning external or internal and ex- 
ternal anal sphincter. Excellent examples of 
this group of operations are Sir Hugh De- 
vine’s abdominal resection of the rectosigmoid 
colon with low rectocolie anastomosis and Dr. 
Marden Black’s combined abdominoendorectal 
resection of the midreetum and upper part of 
the rectum. 

(3) Operations which remove the growth 
itself, an adequate length of bowel, and adja- 
cent lymphatie structures but which do not 
disturb the pelvie diaphragm. The best known 
example of such procedures is the Hartmann 
operation. 

Sufficient experience of all groups has now 
been obtained to allow of firm indications 
being laid down for their employment. 
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In my view, a Group I operation such as 
the combined abdominoperineal resection of 
the rectum (Miles) is indicated. 

(1) In all eases in which the lower limit of 
the tumor is less than 12 ems. from the ano- 
rectal line, that is 7.5 ems. above the level 
of the reflection of the peritoneum forwards 
onto the posterior aspect of the bladder in 
males or vagina and uterus in females. This 
view is firmly held and based upon the con- 
viction that, though perfectly feasible tech- 
nically, no anterior resection or other opera- 
tive procedure in Group 2 can be sufficiently 
‘adical at or below this level to deal ad- 
equately with such a lethal disease as carci- 
noma of the rectum, an opinion recently 
strongly reinforced by two cases which have 
come to my notice. In both a very early but 
low lying carcinoma of the rectum had been 
skilfully excised by anterior resection. In both 
local recurrence took place within 15 months. 

(2) In all eases in which the tumor is large 
and in which palpable lymphatic metastases 
are present in the mesorectum or mesosigmoid. 

(3) In all cases in which the tumor is ad- 
herent to other structures within the pelvis 
or in which retrograde lymphatic metastases 
may be present. 

A Group 2 operation such as anterior re- 
section is indicated : 

(1) In eases in which the tumor is situated 
more than 12 ems. from the anorectal line if 
the growth is almost certainly an early one 
of low malignancy without palpable lymphatic 
metastases. The higher the lower limit of the 
tumor the more widely may this indication 
is accepted. 

(2) There are certain patients who gen- 
uinely would rather die than accept colostomy 
as the price of cure. For these it is, I believe, 
justifiable to carry out anterior resection with 
anastomosis even in the face of some unfavor- 
able circumstances. 

A Group 3 operation such as the Hartmann 
procedure is, I believe, excellently suited to 
debilitated patients with high lying tumors. 
The disturbance caused is very little greater 
than that from colostomy and is indeed fre- 
quently better tolerated and, if the patient’s 
health improves very greatly, anastomosis with 
restoration of a functioning anus may be per- 
formed at a later date. 
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In judging and assessing the results of these 
three groups of operations, the following eri- 
teria are in my opinion valid: (1) the per- 
centage long term survivals achieved; (2) 
the functional results obtained; and (3) the 
characteristics of tumors for which operative 
cure was attempted, especially their degree of 
anaplasia and the extent to which they had 
spread. 

Survival Rates: There is no doubt that the 
best test of any operative procedure for the 
cure of cancer is the percentage of long term 
cures without demonstrable recurrences which 
it achieves. The usual period selected for pur- 
poses of discussion is five years, a time inter- 
val which may however, as Gilchrist and 
David? point out, be too brief for really ac- 
curate evaluation of a method of treatment, 
since six of their 114 patients operated upon 
for carcinoma of the colon and listed as five- 
year cures developed recurrences and were 
dead or dying in less than seven years. The 
five-year survival rate will however be used 
in this present discussion because it is the 
period commonly employed and the one con- 
cerning which there is the most complete in- 
formation. 

The five-year survival rate following radical 
abdomino-perineal resection of the rectum is 
approximately 40 to 50 percent. For example, 
tabriel'! reports 47.1 percent; T. Jones 52 
pereent; and Rankin® 38 percent. There are 
innumerable variables in all statistics and an 
average is difficult to obtain but the approxi- 
mate figure of 45 percent may be close to 
the truth. The disease therefore is one which 
is accompanied by a high recurrence rate 
even when treated by the eminent authorities 
quoted in the most radical possible way. Its 
survival rate is also disappointing when com- 
pared with that of carcinoma of the ascending 
colon, which is approximately 60 percent 
(Rankin® 57.6 percent) and it may well be 
that the explanation of the difference in sur- 
vival rates is the much wider resection of 
mesentery and lymph nodes achieved by right 
hemicolectomy than radical abdominoperineal 
resection of the rectum. 

Therefore, if the survival rate following 
the maximal removal of rectum and pelvic 
achieved by combined abdomino- 

resection compares unfavorably 


tissues 
perineal 
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with the much wider ileotransverse colon re- 
section, the survival rate of conservative re- 
section of the rectum is unlikely to compare 
favorably with a truly radical removal of 
the rectum and tisstves adjacent to the growth. 
As yet insufficient data is available for an 
accurate comparison to be made between the 
survival rates of radical abdomino-perineal 
resection and anterior or conservative resec- 
tion with anastomosis, but until such data 
is available and unless conservative resection 
is found to achieve nearly as high a cure 
rate, it is my opinion that conservative re- 
section should only be done for undoubtedly 
early growths of low malignancy without 
metastases. 

Functional. Results: There is no doubt that 
even the most perfectly functioning abdominal 
colostomy is a serious affliction and any pro- 
cedure which will preserve a continent anus 
is greatly to be desired. Numerous operations 
have been designed with this end in view 
with varying success. Recently the problem 
has been investigated by Eugene Gaston,* ** 
who has made a most valuable contribution 
to our knowledge of the physiology of fecal 
continence. He points out that “fecal con- 
tinence is of two types, colonic and sphine- 
teric. Colonie continence is the plastic adapta- 
tion of the colon to the enlarging fecal mass; 
it is retained following resections of the reec- 
tum whether the sphincters are preserved or 
not. Sphineterie continence refers to the con- 
scious and especially the reflex retention of 
bowel contents by contraction of the external 
sphincter muscle.” 

He found that when the rectum was entirely 
removed and an anastomosis carried out be- 
tween sigmoid colon and the anus at the level 
of the mucocutaneous line, loss of sphincteric 
continence resulted and the patient then had 
in effect a perineal colostomy which is in my 
experience less satisfactory and more difficult 
to manage than an abdominal one. 

In contrast, resection of the sigmoid colon 
with anastomosis to the distal rectum at the 
level of the peritoneal reflection caused no 
change in rectoanal reflexes and there was no 
loss of colonic or sphineteric continence. The 
actual level below which removal of rectum 
results in the abolition of sphineteric con- 
tinenece has not definitely been determined 
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but from Gaston’s results it appears to be 
somewhere between 7 and 2 ems. above the 
muco-cutaneous line and may in fact be at 
the level of the anterior peritoneal reflection. 

Tumor Characteristics: The influence of the 
degree of dedifferentiation and therefore of 
malignancy upon cure rates has been amply 
demonstrated by such authorities as Rankin 
and Broders,?> and Gabriel,’ who have be- 
yond all question shown that the more de- 
differentiated the tumor the more unfavor- 
able is the ultimate prognosis. There is no 
question therefore that conservative resection 
must never be done if the biopsy of the tumor 
shows it to be highly malignant, even if it is 
situated very high in the rectum or at the 
pelvirectal junction as only the most radical 
removal possible will offer any chance of per- 
manent cure. 

To summarize therefore from the criteria 
considered : 

1. All highly malignant dedifferentiated 
carcinomas of the rectum should always be 
treated by radical abdominoperineal resection. 

2. Any carcinoma of the rectum whose 
lowest limit is less than 12 ems. from the 
anorectal line should be treated by radical 
abdominoperineal resection. 

3. Anterior or conservative resection should 
only be performed for tumors of low malig- 
naney situated high in the rectum, and, to 
preserve sphincteric continence, the level of 
the anastomosis between pelvic colon and 
lower rectum should not be lower than the 
level of the anterior peritoneal reflection. 

Operability: Mortality: It is outside the 
scope of this paper to discuss in detail the 
many factors which influence both the op- 
erability and mortality of operations upon 
the rectum for the cure of cancer. In general 
terms, however, it may be said that today 
about 85 percent of all cases of carcinoma of 
the rectum are operable, that is the growth 
is removable when first diagnosed. This com- 
paratively high operability rate compares 
favorably with that which obtained ten years 
ago when it averaged approximately 60 per- 
eent (St. Mark’s hospital statistics 61.1 per- 
cent, Goligher**) and reflects the many re- 
cent advances in preoperative preparation 
and operative technic. At the present time 
it seems that any further rise in the rate of 
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operability is unlikely to be large unless it 
becomes possible to diagnose carcinoma much 
earlier. 

Operative mortality likewise has been sub- 
stantially reduced in recent years, mainly be- 
cause of better preoperative preparation, 
vastly improved anaesthesia, and the wide- 
spread use of blood transfusion and antibiotic 
therapy. Among competent operators today 
the variations in mortality depend very 
largely upon the risks accepted and the forti- 
tude with which the individual surgeon at- 
tempts the nearly impossible to the probable 
detriment of his “game book”. But even if 
serious risks are accepted the present day 
mortality is less than 10 percent (in our own 
series of 36 cases it was 8.3 percent) and sev- 
eral authorities have recently reported series 
in which the post-operative fatality rate was 
in the neighborhood of six percent,?*:** a risk 
which is surely acceptable in view of the mag- 
nitude of the operations themselves, the com- 
monly advanced age and debilitated condition 
of the patient, and the great benefits which 
may be gained. 

The fate of untreated patients is in sharpest 
and most bitter contrast and has been most 
ably presented by Daland, Welch and Nathan- 
son,'* who reported one hundred untreated 
eancers of the rectum. Table 3 taken from 
their paper is most truly informative. 


TABLE 3 
Carcinoma of the Rectum (Daland, Welch, and 
Nathanson) 
Untreated Cases 
Duration of Life in Months 
from onset of symptoms 
Cases Average Medium 
Untreated Cases 100 17.2 14.0 
Colostomy only 80 16.9 14.0 
Colostomy and 
Radiotherapy 32 18.8 15.0 


SUMMARY 


Thus the untreated patient may have a 
year and a half to live, much of the time in 
direct misery. Colostomy does not prolong 
his life and radiotherapy appears to be of 
little help. There is indeed at present no hope 
for the patient with a carcinoma of the colon, 
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except in surgery which removes the growth 
itself and possible fields of spread. Let us 
therefore be suspicious of the trivial but per- 
sistent symptom, inflexible in our determina- 
tion to investigate and reinvestigate, and 
forthright in our advice, that in the presence 
of carcinoma of the rectum only by the way 
of surgery ean cure be found. 


RIASSUNTO 


Giunge alla conclusione che |’uniea speranza 
per i pazienti affetti da carcinomi del colon 
e’ l’operazione radicale, cioe’ l’asportazione 
del tumore a delle possibili propaggini. La 
colostomia e’ di scarsa utilita’ e la radiotera- 
pia serve quasi a nulla. Ecco perche’ |’inda- 
gine diagnostica e’ sempre imperativa, ed ecco 
perche’ va eseguita con ogni possibile risorsa 
clinica. 


SUMARIO 


E] paciente que no es tratado puede durar 
un ano y medio y pasara la mayor parte de 
este tiempo en sufrimiento continuo. La 
colostomia no prolonga su vida y la radiote- 
rapia aparentemente es de poco valor. Al 
presente la cirujia es el unico tratamiento que 
ofreee cierta esperanza a los casos de cancer 
del colon, por cuanto este procedimiento 
remueve el tumor y posiblemente hasta su 
propagacion. Por lo tanto es importante el 
sospechar todo sintoma que es persistente, no 
importa lo trivial que este sea. Solo asi la 
cirujia del cancer del recto ofrecera la 
posibilidad de su curacion. 


SOM MAIRE 


Le malade non traité aura une survivance 
dun an a un an et demi, dans lesquels il 
souffrira beaucoup. La colestomie ne prolonge 
pas la vie et la radiothérapie ne parait pas 
étre dune grande valeur. En vérité, il n’y 
a pas d’espoir pour le malade ayant un earci- 
nome du colon excepté par l’aide chirurgicale 
permettant l’ablation de la tumeur et de la 
région environnante attaquée. Soyons sur nos 
gardes en présence de symptomes triviaux et 
persistants et soyons inflexibles dans notre 
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détermination de chercher et de rechercher la 
présence du carcinome du cdlon qui ne peut 
étre guéri que par une intervention chirur- 
cicale. 
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Volvulus of the Midgut 


M. R. MacCHARLES, M.D., F.R.C:S. (Ed.), F.R.C.S. (C.), F.1.C.S. 
AND C. W. CLARK, M.D. 
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ONGENITAL anomalies of the intes- 

tinal tract are occasionally found in 

surgical practice. One of the rather rare 
causes of intestinal obstruction is associated 
with a congenital defect in the disposition of 
the midgut. The foregut and hindgut are prac- 
tically immune to anomalies of disposition. 
The midgut on the other hand undergoes a 
rather complicated series of maneuvers before 
it finally arrives at what we consider the nor- 
mal anatomical position. 


EMBRYOLOGY 


The midgut is forced out into the umbilicus 
about the eighth week and several weeks later 
is returned into the abdomen. The small bowel 
reenters the abdomen on the right side of the 
superior mesentrie artery and is followed by 
the cecum and ascending colon and the right 
half of the transverse colon. As they return 
into the abdomen, the small bowel enters first, 
drawing the cecum after it—which, being the 
largest part, is the last to return. When it has 
returned it passes upwards and to the right 
from the umbilicus, crossing in front of the 
superior mesentric artery. Later it descends 
into the right iliae fossa. 

During the process of the migration of the 
cecum and right colon, the small bowel is 
pushed over towards the middle line so that it 
lies medial to the cecum and ascending colon. 
Once the various segments of the midgut have 
reached their permanent position, their mesen- 
teries become attached to the posterior abdom- 
inal wall in this situation. The area of attach- 
ment is quite large and is triangular in shape, 
starting from a point on the left of the second 
lumbar vertebra downwards and to the right 
into the right iliac fossa, and then upwards 
to just below the liver, and then across to its 
starting point. 

The mesentery of the small bowel and of the 
right half of the colon thus enclose a triangu- 
lar area of quite a large extent on the posterior 
abdominal wall. 

Thus it is well to keep in mind that two 


things have happened—first the midgut has 
rotated from the eight-week position to what 
is the normal, permanent position. Secondly 
the mesentery of the midgut has become at- 
tached to the posterior abdominal wall over a 
wide area. 

There may be a failure of either of these 
processes. The midgut may fail to rotate and 
this failure may be complete or only partial. 
When it completely fails to rotate the duode- 
num proceeds directly downwards from the 
pylorus into the right iliae fossa and all of the 
small bowel lies on the right side of the abdo- 
men and all of the large bowel on the left— 
the ileum entering the cecum on its right side. 

Partial rotation may oceur and the cecum 
may overlie the second part of the duodenum, 
in which case it often becomes attached to it 
by membranous bands. It may proceed some- 
what farther and lie just below the liver. This 
is known as “non-descent.” 

Failure of fixation of the mesentery of the 
whole of the midgut may be associated with 
any of these degrees of malrotation. Or the 
mesentery of the right half of the colon may 
acquire fixation to the posterior abdominal 
wall while the mesentery of the small bowel 
fails to adhere except around its origin where 
the superior mesenteric vessels enter and 
leave. In this latter case the small bowel alone 
may undergo volvulus without the right half 
of the colon being associated with it. 

The two types of anomaly must be kept 
clearly in mind—first, the failure of rotation 
(either complete or partial) and secondly the 
failure of fixation of the mesentery. When the 
fixation of the mesentery is minimal the whole 
midgut is then hanging from a pedicle consist- 
ing mainly of superior mesenteric vessels, and 
it thus runs the risk common to all peduncu- 
lated viscera—the risk of torsion of the pedicle 
which in this case would constitute a volvulus. 
This is the type of case that we are particularly 
interested in, in this paper. 

In considering cases of intestinal obstrue- 
tion it is well to keep this possibility in the 








back of your mind in regard to the diagnosis 
and also at operation. 


MECHANISM OF VOLVULUS 


The volvulus may be acute, or chronic, or 
intermittent. In quite a few of the cases there 
is a history of preceding mild or severe attacks 
that recovered spontaneously. 

In the eases that we have seen and operated 
on the condition was, in the majority, suffi- 
ciently severe to cause obstruction of the lu- 
men of the gut. This obstruction may occur at 
both ends of the twisted loop—the oral end 
being the duodenum below the bile papilla, 
and the eaudal end being the middle of the 
transverse colon. 
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Obstruction of the duodenum was much 
more marked than obstruction in the colon 
and was the cause of all the symptoms. If the 
lower end was also obstructed it could give 
rise to a “closed-loop” type of obstruction, but 
we have never seen this occur. In the majority 
of our cases, the small bowel was completely 
empty and collapsed. This complete emptiness 
of the obstructed loop is important because 
it gives rise to a markedly scaphoid abdomen 
in some eases, and one does not usually asso- 
ciate intestinal obstruction with a secaphoid 
abdomen. However, in this case the obstruction 
is high up and there may be distention of the 
epigastrium with a very markedly collapsed 
bowel below. 

In only one case was the volvulus so marked 


FIGULES 1 to 6 show normal development, rotation and attachment of the midgut. The midgut extends from 
the bile papilla to the middle of the transverse colon and is supplied by the superior mesenteric artery. 
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Fig. 1 


Fig. 1. 
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Fig. 2 


The foregut, midgut and hindgut with their respective blood supplied at the fifth week of foetal life 


is shown. Between six and 10 weeks the midgut grows rapidly and protrudes through the umbilical orifice. The 
developing liver pushes down the proximal portion of the midgut and it rotates in the umbilical orifice. 
At 10 weeks the coelomic cavity enlarges and the midgut returns into it. The small bowel returns first and is 
pushed around under the superior mesenteric artery by the following coils. 


Fig. 2. 


to the right crossing the superior mesenteric artery. 
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The cecum and colon then return and the cecum lies on the left side. It then passes upwards and 
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Fig. 3 
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Fig. 4 


Fig. 3. At the eleventh week all of the alimentary tract is within the abdomen. 
Fig. 4. Shows the rotation of the cecum. It is now in the right upper quadrant. The midgut has rotated 
through 270° counter clockwise. 


as to cause interference with the blood supply 
of the bowel and this case went on to massive 
gangrene of the bowel and death of the patient. 


SYMPTOMS AND SIGNS 


The early symptoms are pain, rapidly fol- 
lowed by persistent vomiting. The vomitus 
consists of bile and gastric contents, and is 
rarely feculent. On examination of the patient, 
the striking features are a possible distention 
high up in the epigastrium due to a dilated 
stomach and upper duodenum, but the re- 
mainder of the abdomen may be seaphoid. 

Plain films of the abdomen will often show 
a dilated stomach and duodenum with almost 
complete lack of gas bubbles below. Bariwm 
enema may show the whole colon on the left 
side or it may show a cecum high and near the 
mid line indicating incomplete rotation. Bar- 
ium series when not in the acute obstructive 
phase may show the duodenum descending 
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down into small bowel to right of mid line 
indicating non-rotation. 


OPERATIVE TREATMENT 


The condition is readily recognized at opera- 
tion because the abdomen seems to be occupied 
by small bowel only and the cecum and ascend- 
ing colon are not visible at all. If the hand is 
passed along the posterior abdominal wall 
from the pelvis upwards on the right side it 
will be found to pass up to the level of the 
origin of the superior mesenterie artery, the 
attachment of the mesentery of the small 
bowel and right half of the colon being absent 
except at this one point. At this spot the 
twisted mesentery will be readily recognized. 

If this is grasped the whole of the midgut 
can be lifted out on to the abdomen and the 
volvulus undone. The intestines may then be 
replaced in the abdomen in their proper ana- 
tomical positions. To ensure that they remain 
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Fig. 6 


Shows rotation and descent of cecum completed, At this stage there is no fixation of the mesentery 


and the whole midgut has a common mesentery. 


Fig. 6. 


Shows the final fixation and attachment of the mesentery. The stippled portions become fused to the 


posterior abdominal wall. The ascending colon thus becomes anchored and the small bowel mesentery fuses 
down to the cecum from the origin of the superior mesenteric artery. This fixation prevents torsion and volvulus. 


there the cecum and ascending colon may be 
sutured to the right lateral peritoneum. This 
prevents a recurrence of the volvulus as the 
cecum and ascending colon are then fixed. In 
our three cases of volvulus in infants, on un- 
doing the volvulus, the cecum and ascending 
colon were bound over the duodenum by peri- 
toneal bands. These bands must be divided 
and the cecum allowed to fall over to the left 
into the true non-rotated position as illus- 
trated in Figures 7 and 8. 

It is very important, as Ladd has empha- 
sized, in children to look for these bands after 
undoing the volvulus. If this is not done the 
patient may go on vomiting postoperatively 
because of duodenal obstruction. In infants we 
have not fixed the cecum and ascending colon 
to the peritoneum. We have found no ill effects 
in older patients from fixation of the cecum 


and ascending colon to the right lateral peri- 
toneum. 


CASE REPORTS 


Case 1: Baby girl O., age 2 days, January 1947, 
who was admitted to Children’s hospital, January 
1947, vomiting everything since birth. Bile in the 
vomitus. Child passing meconium. Sick, listless 
child. 

Abdomen grossly distended and under tension. 
Rectal examination negative. 

Flat plate shows several loops of small bowel 
containing gas. 

Operation: Laparotomy. Clockwise volvulus of 
whole midgut around unattached mesentery. Bloody 
fluid in the abdomen. Small bowel black and clin- 
ically gangrenous. Ceeum anchored by band across 
duodenum. Volvulus undone, band cut,—prognosis 
hopeless. Died 12 hours after operation. Post- 
mortem showed whole small bowel gangrenous. 
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FIGURES 7 and 8 are sketches of the findings at 
operation in cases 1, 2 and 3. 
On opening the abdomen no cecum or ascending colon 
is seen. Figure 7 at left. At right of Figure 7 after 
delivery of the small bowel out of the abdomen the 
cecum and ascending colon are seen wrapped around 
the root of the superior mesenteric artery. 
At left Figure 8 the volvulus has been undone and the 
peritoneal fold running from cecum and ascending 
colon can be seen obstructing the duodenum. At right 
Figure 8 the peritoneal band has been divided relieving 
the obstruction of the duodenum and the cecum and 
ascending colon have fallen over to the left in the non- 
rotated position and the duodenum goes straight down 
to the right of the superior mesenteric artery. 


Case 2: Baby boy B., age 27 days, June 24, 1948. 
Recurring vomiting with bile in vomitus since 
birth. Seen 26 days after delivery. Abdominal ex- 
amination negative. Gastrie series—some delay in 
barium passing through duodenum with some nar- 
rowing distal part. Jejunum and duodenum all on 
the right side. Barium enema: Cecum high near 
midline. Impression: Incomplete rotation. 

Operation: June 24, Partial volvulus of small 
bowel, chronic, clockwise, unwound. Cecum and 
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ascending colon bound by band across duodenum. 
Band divided. No fixation of mesentery of small 
bowel. Postoperatively child gained weight from 
4 pounds 9 ounces to 514 pounds. No vomiting. 
Wound disruption occurred June 29 in the night, 
with sudden shock, sub-normal temperature. Died 
shortly following suture of wound. 


Fig. 9. X-ray shows the stomach and duodenum in 

Case 2. It will be noted that the duodenum goes 

straight down into jejunum on the right side and 
there is some dilatation of the duodenum. 


Case 3: R. W., age 1 year, Oct. 19, 1947. Since 
November 1946—recurrent attacks vomiting, al- 
most every month. Oct. 19, 1947, was admitted to 
Children’s hospital. Vomiting bile 24 hours prior 
to admission. Had had repeated admissions to hos- 
pital—investigated for subdural hematoma as a 
cause. Examination—abdomen seaphoid, slight dis- 
tention in epigastrium. Child listless. Flat plates: 
Greatly dilated stomach. Barium showed some re- 
tention in 24 hours—25 percent in stomach. After 
subsidence of attack barium revealed dilatation 
first, second and third portions of duodenum. 
Jejunum on right side. Barium enema: Ceeum high 
and medial. Impression: Lack of rotation of 
midgut. 

Operation: November 1. Midgut volvulus through 
360° clockwise. Cecum and ascending colon bound 











over duodenum by peritoneal folds. Small bowel 
mesentery undeveloped. Volvulus undone. Peri- 
toneal fold about cecum and ascending colon di- 
vided. Mesenteric veins congested. Lymph nodes 
enlarged. Uneventful recovery to date. No recur- 
rence of symptoms. 


Fig. 10. This flat plate shows the markedly dilated 
stomach in Case 3 during acute attack of volvulus. 
No gas is shown in the small bowel. 


Case 4: 8. C., age 14, Nov. 30, 1941. Recurring 
attacks abdominal pain and vomiting for several 
weeks. Operation, Rural hospital, two weeks pre- 
viously for appendicitis. Vomiting persisted. 

One week prior to admission had second opera- 
tion. Nothing was found. Vomiting persisted. 

Operation: Volvulus whole midgut. Volvulus un- 
done. Cecum and ascending colon anchored to right 
abdominal wall. Immediate and complete recovery. 

Case 5: M. E., age 14, Dee. 21, 1942. Perfectly 
well until two days prior to admission. Acute upper 
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The stomach and duodenum in Case 3 after 
subsidence of acute attack of volvulus is shown. Note 
the dilatation of the duodenum and the fact that the 
duodenum descends on the right to become jejunum. 


Fig. 11. 


abdominal pain with immediate vomiting. Abdo- 
men scaphoid. Diagnosis by internist—volvulus 
midgut. 

Operation: Volvulus undone. Appendectomy. 
Suture cecum and ascending colon to right parietes. 

Case 6: R. M. C., age 25, Feb. 23, 1947. Abdom- 
inal pain and vomiting two days. Abdomen not 
seaphoid. No previous attacks or operations. 

Operation: Mass upper right quadrant consisting 
of distended cecum, ascending colon and transverse 
colon and all small bowel rotated on mesentery 
consisting of superior mesenteric vessels only. Left 
half transverse colon had a very short mesentery 
and adherent to cecum. These were separated, 
volvulus undone, and right colon anchored in 
normal position. 

Case 7: Mrs. W., age 32, December 1948. Hyster- 
ectomy, large fibroids, 1947. Intestinal obstruction 
band P.O., March 1948. Recurring attacks ab- 
dominal pain, severe enough to keep her miserable 
all the time. Each time she ate pain was worse. 
Slight relief from bowel movement. Pain was mak- 
ing her a chronic invalid. X-ray: Colon on left 
side abdomen, small bowel on right. 
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Fig. 14. 


Fig. 13 


Fig. 
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. 12. Barium enema in Case 3 showing high cecum 
near midline—suggestive of incomplete rotation. 


Operation: Dee. 29, 1948. Right paramedian 
incision. On opening the abdomen the cecum, 
ascending colon, transverse colon were all on the 
left side of the abdomen. Right side was full of 
small bowel. Stomach appeared normal. Duodenum 
dropped down from the pylorus straight down to 
the right side of the abdomen with the vessels com- 
ing in from the left side. All of the midgut could 
be brought outside the abdomen, and was _ sus- 
pended by a narrow pedicle surrounding the 
superior mesenteric vessels. There was no attach- 
ment of the mesentery to the posterior abdominal 
wall except over the narrow area surrounding the 
superior mesenteric vessels. 

The hand could be passed up from the pelvis 
along the posterior abdominal wall in the middle 
line and on to the right side up to the level of the 
second lumbar vertebra. The gut was rotated by 
moving the cecum and ascending colon across to 
the right side and pushing the small bowel medially 
and to the left, and the cecum and ascending colon 
were fixed in their normal position. 





Fig. 14 


Fig. 13. Barium series in Case 7 showing small bowel all on right side. 
Barium enema in Case 7 showing all of colon on the left side, typical of non-rotation. 
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Although no volvulus was found at operation it 
was felt that this woman was having intermittent 
attacks of partial volvulus. She has had no symp- 
toms since operation. 

Case 8: Mrs. T., age 50, Dee. 9, 1948. June 1948 
she had a fall and shortly after developed attacks 
right upper quadrant pain with gas on the stomach 
and hunger pains immediately after meals. No 
vomiting. Examination: Firm mass right upper 
quadrant. Barium enema: Redundant ascending 
colon swinging over to the left and then turning 
to right to reach hepatic flexure. Gall bladder 
visualization negative. I.V.P. negative. 

Operation: Dee. 22, 1948. It was found that the 
sigmoid was adherent to the anterior abdominal 
wall on the right side. This was freed and it was 
then discovered that the whole midgut had no at- 
tachment to the posterior abdominal wall and was 
free to move in any direction. The cecum and 
ascending colon were sutured in their normal posi- 
tion to the right parietal peritoneum. This case, 
like Case 7, was felt to be one of recurring volvulus. 

Case 9: Mrs. O. G., age 52, January 1944. Duo- 
denal uleer many years, 1939, posterior gastro- 
enterostomy. Temporary satisfactory result, then 
attacks of vomiting. Second operation 1942, an- 
terior gastroenterostomy done in addition to pos- 
terior one. Has had recurrent attacks of vomiting 
and pain since this operation. 

Operation: Operation January 1944 undertaken 
with intention of undoing both gastroenterostomies 
and doing a gastrie resection. Both gastroenteros- 
tomies were undone, and it was then found that 
the mesentery of the small bowel was not attached 
except at its upper extremity, and where the ileum 
entered the cecum, and the small bowel had under- 
gone partial volvulus. 

It then occurred to us that the attacks of vomit- 
ing were due to the volvulus of the small bowel 
and not to any mechanical difficulties with his 
gastroenterostomies. 

There was no sign of any jejunal ulcer. The 
gastrie wall was exceedingly hypertrophied—al- 
most one-half inch thickness, and it was decided to 
do another properly-placed posterior gastroenteros- 
tomy. 

This man is still well. Nothing was done to pre- 
vent recurrence of his volvulus. 


SUMMARY 


Nine eases of volvulus of the midgut are 
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reported. The cases ranged in age from two 
days to 52 years. The operative treatment is 
described, and it is emphasized that midgut 
volvulus may be the cause of obstructive symp- 
toms without distension and that it can occur 
at any age. 


RIASSUNTO 


Illustra nove casi di volvolo dell’intestino 
tenue (porzione media). L’eta’ varia da 10 
giorni a 52 anni. Descrive la cura operativa. 
E’ significativo il fatto che il volvolo puo’ pro- 
voeare sintomi di ostruzione sensa distensione 
intestinale. 


SUMARIO 


El autor reporta nueve easos de volvulo del 
segmento medio del intestino grueso en 
pacientes cuya edad vario de dos dias a 52 
anos. Describe el metodo operatorio usado, y 
da enfasis al echo de que este tipo de volvulo 
puede ocurrir en cualquiera edad y produce 
sintomas de obstruccion intestinal sin causar 
distencion. 


SOM MAIRE 


Neuf eas de volvulus de l’intestin gréle sont 
passés en revue. L’Age des malades variant de 
deux jours a 52 ans; le traitement opératoire est 
décrit et l’auteur nous rappelle que le volvulus 
de l’intestin gréle peut étre la cause de 
symptémes destructifs méme en l’absence de 
distension et peut survenir 4 tout age. 
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Stainless Steel and Early Ambulation in Hernia Repair 


PAUL P. JACKSON, M.D. 
VANCOUVER, B. C. 


HE repair of indirect and particularly 

of direct herniae remains a problem. 

Every year sees new methods being de- 
vised and old methods being abandoned or re- 
adapted. The Bassini operation has been both 
condemned and endorsed many times in the 
past decade by excellent surgeons. The opera- 
tions of McArthur and Gallie and their modi- 
fications have also been found successful in 
some centers and unsuccessful in others. The 
McVay operation has in general been well re- 
ceived, especially as an adjunct to other types. 

The suture material to be used is also a 
debatable point. The general trend in North 
America at present seems to be the use of non- 
absorbable materials or fascia. 

A brief survey of the rate of recurrence for 
repaired inguinal herniae shows the follow- 
ing: Cattell and Anderson report a series of 
194 operations on 150 patients with 13 reeur- 
rences (6.7 percent); eight of these recur- 
rences were in the 44 bilateral operations (18.1 
percent). Hicks reports 300 cases of unilateral 
inguinal hernia with a recurrence rate of five 
per cent. Joyce traced 544 hernia operations 
and found 2.94 pereent had recurred. Zimmer- 
man has 59 eases of direct inguinal herniae 
with a recurrence rate of 10.2 percent. Craig 
followed up with 154 cases of indirect inguinal 
herniae and found 3.2 percent recurred. Glenn 
reports on 559 indirect hernia repairs with 
three percent recurring, and 220 direct hernia 
repairs with 8.1 pereent recurring. 

Pratt, an advocate of stainless steel wire and 
early ambulation, reports four known recur- 
rences out of 156 cases followed 12 months or 
longer and 220 eases followed six months. 

The series being reported here represents 
the patients who have had operations in the 
vears 1945 to 1948 inclusive. Only inguinal 
herniae in adults are considered. Herniae in 
children almost never recur. No femoral, um- 
bilical, incisional or other types are included. 

There were 390 cases operated upon during 
this time but only 157 could be traced with 
certainty. A large majority of untraceables 


represents loggers, fishermen, merchant ma- 
rine seamen and other laborers who are essen- 
tially young and healthy. This probably gives 
this series a larger proportion of older people 
than is included in many reported series. It 
may also be noted that the majority of these 
untraceable patients would return to the same 
surgeon in case of recurrence. Of the laborers 
in this reported series, the recurrence rate 
is nil. 

We have followed a rather routine proce- 
dure in our hernia cases. In cases of indirect 
hernia the Bassini type of repair has been used 
in all cases, with some slight modifications. 
The sae is dissected off the cord to the level of 
the internal ring, where it is doubly ligated 
with plain O catgut. The stump is then 
dropped in without transfixing. Next, the 
floor of the inguinal canal is reinforced by 
suturing the conjoined tendon to Poupart’s 
ligament, using interrupted No. 32 stainless 
steel wire. The wire is tied so as not to strangu- 
late, but simply approximate the tissues. We 
feel it very important to have the most in- 
ferior suture inelude the periosteum of the 
pubie tubercle. 

If the internal inguinal ring is large, its 
size is also decreased to where it fits snugly 
around the cord. The eut edges of the external 
oblique are sutured over the cord with con- 
tinuous chromic 00 catgut. The size of the ex- 
ternal ring is not important provided it isn’t 
too tight. 

Direct herniae should be well visualized and 
exposed. The defect in the transversalis fascia 
is in all cases dissected out, the hernia reduced 
and the clean cut edges of fascia sutured to- 
gether with chromic 00 catgut. 

In cases where the entire transversalis fascia 
is too badly thinned out to be used in this 
manner, we use a MeVay type of procedure. 
Following this, a Bassini operation is done as 
already described. 

All patients are ambulatory in 24 hours. 
They may get out of bed in 12 hours if they 
wish, but they must be walking in 24 hours. 
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All dressings are removed in 24 hours and the 
incision remains bare. Catheterization rarely 
is necessary but once. They are dismissed from 
the hospital on the eighth postoperative day. 
In six weeks men doing heavy labor are al- 
lowed to return to work, sedentary workers 
sooner. 

Of 157 eases here reported, 100 are indirect 
and 57 are direct. 

Of the 100 indirect herniae repaired, one 
recurred (one percent). The original opera- 
tion was done primarily for a direct hernia at 
which time a very small indirect sac was dis- 
sected and ligated. This small sae recurred in 
18 months, although the direct hernia repair 
held. A second operation was done with good 
results. 

Of 57 direct herniae repaired, four recurred 
(seven percent) ; 12 of the 57 were bilateral. 

The four recurrences were as follows: 

A 70-year-old physician who had a bilat- 
eral repair developed a left-sided recur- 


rence. 
A 69-year-old retired farmer who had a bi- 
lateral repair developed a cough and pneu- 


mothorax. On recovering he had a very 
small bulge on the left side. 

A 65-year-old man who had a large right 
recurrent direct inguinal hernia repaired, 
now has a small, asymptomatie bulge. 

A 54-year-old machinist who had a third 
recurrence repaired with wire in July 
1945, had a recurrence in November 1945 
at which time the cord was removed and 
a tight repair obtained. He has since been 
asymptomatic. 

We have found stainless steel wire very sat- 
isfactory for several reasons. It causes no de- 
monstrable tissue reaction. Narcotics are 
rarely necessary after 12 hours. It holds the 
tissues in approximation until healing proc- 
esses are sufficient. It allows for early ambula- 
tion without any inerease in rate of reeur- 
rence. Finally, we have found it satisfactory 
in some of the most difficult of large direct 
herniae. 

SUMMARY 

A series of 157 hernia repairs using stain- 

less steel wire and early ambulation was re- 


ported. Of 100 indirect hernia repairs there 
was one recurrence—a rate of one percent. Of 
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57 direct hernia repairs, there were four re- 
currences—a rate of seven percent. We feel 
that wire makes early ambulation safe, and 
that early ambulation reduces hospital stay 
and all postoperative complications to a min- 
imum. 


RIASSUNTO 


Riporta i risultati ottenuti in 157 easi di 
ernia usando fili di acciaio inossidabile ed 
autorizzando una_ precoce deambulazione. 
Sopra 100 casi di ernia indiretta, e’ occorsa 
una sola recidiva (1%): la perecentuale e’ 
stata un po’ maggiore (7%) nel gruppo delle 
ernie dirette. 

L’uso dei fili d’acciaio consente quindi una 
degenza molto piu’ breve, cio’ che riduce ad 
un minimo le complicazioni postoperatorie 
e le spese di ospedalazzione. 


SUMARIO 


E] autor reporta una serie de 157 casos de 
herniotomia en las que se uso el alhambre de 
acero especial y ambulacion temprana del 
paciente. De 100 caso de hernia inguinal indi- 
recta ha sida reparadas solo un easo la hernia 
recurrio. De 57 casos de hernia directa, cuatro 
recurrieron, 0 un siete por ciento. En nuestra 
opinion, el uso del alhambre de acero permite 
la ambulacion temprana, lo cual reduce las 
complicaciones post-operatorias considerable- 
mente. 


SOM MAIRE 


Une série de 150 hernies dans lesquelles on 
employa des fils d’acier et une ambulation 
précoce est etudiée. Sur 100 cas d’hernies 
indirectes, il n’y eut aucune récidive. Dans 
57 eas d’hernies directes, il y eut 4 récidives. 
Nous sommes sous l’impression que les fils 
d’acier rendent l’ambulation précoce sire, que 
le séjour a Vhopital est réduit et que toutes 
les complications postopératoires sont réduites 
au minimum. 
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Anesthesiology in Canada 


M. DIGBY LEIGH, M.D. 
VANCOUVER, B. C. 


URING the past decade Canadian anes- 

thesiology has progressed rapidly with 

a considerable improvement in the 
mortality and morbidity of the operative 
eases. This improvement has been due not 
only to the introduction of new agents and 
technics but also to the education of phy- 
sician personnel. 


EDUCATION 


A vigorous educational program in anesthe- 
siology has been carried on throughout the 
larger Canadian hospitals emphasizing two 
courses of training. First there is the two year 
minimum residency in anesthesiology for the 
eandidate who plans to become a full time 
specialist in anesthesiology. It has been found 
advantageous to have these candidates spend 
each six months of this two year course in 


various hospitals under different instructors. 
This rotating plan enables them to attain a 
more liberal training in the field of practical 
anesthesiology. The other course in anesthesi- 
ology is for the physician who will do both 
general practice and anesthesiology in the 
smaller community. 


TWO YEAR COURSE FOR THE SPECIALIST 


In this course the candidate learns the fun- 
damental principles and application of the 
anesthetic methods and agents under the fol- 
lowing headings : 

1. Inhalation Anesthesia. 

(a) Theories of anesthesia. 

(b) The signs of the stages of anesthesia. 

(ec) Premediecation which ineludes_ the 
chemistry and pharmacology of the opiates, 
barbiturates and belladonna drugs. 

(d) Chemistry and pharmacology of the 
inhalation agents. 

(e) Methods of anesthesia which ineludes 
the study of open drop and semi-open tech- 
nies, no rebreathing, absorption, to and fro, 
and eirele technics. 

(f) Endotracheal and endobronehial tech- 
nies. 


(g) Fire and explosions. 
2. Intravenous Anesthesia, 

(a) Pentothal sodium—chemistry and 
pharmacology; advantages and disadvan- 
tages; its combination with other agents. 

(b) Curare or curare-like drugs—chem- 
istry and pharmacology: advantages and dis- 
advantages. 

(ec) Other uses of intravenous anesthetic 
agents, such as barbiturates, alcohol and 
procaine. 

3. Rectal Anesthesia. 

The chemistry and pharmacology of tri- 
bromethanol (avertin), paraldehyde and 
ether: methods of administration. 

4. Analgesia with Local Anesthetic Agents. 

Study of the use of local anesthetics. 

(a) Topical—study of the chemistry and 
pharmacology of the local anesthetic agents 
and treatment of toxie manifestations. 

(b) Regional Block—anatomy of the dis- 
tribution of the sensory nerves with a view to 
the performance of successful cervical plexus, 
brachial plexus, wrist, paravertebral, sciatic 
and caudal blocks. 

(ec) Spinal Anesthesia—study of single and 
intermittent injections: complications and 
their treatment. 

The scope of anesthesiology as practised 
in Canada is much broader than the admin- 
istration of the anesthetic agents alone. It is 
necessary for the anesthesiologist to study 
fluid and electrolyte balance; transfusion of 
blood and blood substitutes; oxygen therapy 
and resuscitation. This knowledge is essential 
because in many hospitals these services have 
become the cooperative responsibility of the 
surgeon and the anesthesiologist, preoper- 
atively and postoperatively. During this two 
year course of training, the candidate is pro- 
vided with full maintenance and a small 
monthly stipend by the hospitals. 


COURSE FOR GENERAL PRACTITIONER AND PART 
TIME ANESTHESIOLOGIST 


It is realized that there are many commu- 
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nities that cannot provide adequate clinical 
anesthesia for a full time anesthesiologist, 
and for this group a second course is planned. 
An effort is made to give each interne going 
out into general practice at least one month 
of practical anesthesiology. In this course he 
is given clinical instruction in preanesthetic 
medication ; maintenance of an adequate air- 
way during inhalation anesthesia; the use of 
ether and intravenous pentothal; anesthesia 
with local anesthetic agents which includes 
spinal, regional infiltration and topical. He is 
also given some instruction in postoperative 
care; prevention, detection and correction of 
pulmonary atelectasis ; and in oxygen therapy 
and resuscitation. For slightly larger com- 
munities where half the practitioner’s time is 
spent in anesthesiology, six months of train- 
ing is recommended. 


CERTIFICATION 


The Royal College of Physicians and Sur- 
geons of Canada grants certificates of quali- 
fication to specialists in anesthesiology. The 
examinations are held once a year, and are 
both written and oral. The qualifications for 
the candidates for certification are: 

(a) Satisfactory moral and ethical standing 
in the medical profession. 

(b) Graduation from a medical school ap- 
proved by Council. 

(ce) A general internship of at least one 
year in a hospital approved by Council. 

(d) Study and special training in anesthe- 
sia of not less than two years, in a hospital 
approved by Council. 

(e) Knowledge of the basic medical sei- 
ences necessary to the proper understanding 
of anesthesia. 

(f) The course of the graduate training 
shall include an adequate period of instrue- 
tion of internal medicine. 

(g) Study and/or practice in the specialty 
for a further period of two years. 

The candidate’s application shall be con- 
sidered by the Committee on Anesthesia. 
Subject to the approval of this Committee, 
the candidate may proceed to the examina- 
tion. The examination shall be passed before 
the Board of Examiners nominated by this 
Committee, and appointed by Council. 

Candidates may apply for examination in 
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either the English or French language. The 
examinations shall be conducted according to 
regulations promulgated from time to time 
by Council. They shall be held at such times 
and places as Council may direct. 

The examination consists of the following 
topies : 

(a) Human anatomy, physiology, and phar- 
macology considered in relation to anesthesia. 

(b) The history, theory, and practice of 
general anesthesia and of regional anesthesia, 
the former to include the types “inhalation,” 
“intravenous” and “rectal” anesthesia: the 
latter the types “local” and “block” and spinal 
anesthesia. 

(c) Preoperative investigation, preparation 
and medication; the recognition of postoper- 
ative complications and their treatment in 
so far as they are related to anesthesia. 

(d) The pharmacology and elementary 
chemistry of drugs used for, or in association 
with, anesthesia. 

Such a system of certification, and the fact 
that anesthesiology is limited to trained phy- 
sician anesthesiologists, puts Canada in rather 
an enviable position in regards to the high 
standard of anesthesiology. These physician 
specialists have been able to take advantage of 
the spectacular advances made in anesthesia 
in the past few years. 


SUMMARY 


Today the Canadian anesthesiologist is as 
well trained for his work as the surgeon is 
for his. The patient who is to be operated 
upon may be assured that his chances of a 
quick, pleasant recovery are almost 100 per- 
cent, as far as the anesthetic is concerned. 

The anesthesiologist examines the patient 
before the operation, estimates the blood 
pressure and general condition and decides 
on the best anesthetic for the case. He takes 
age, physique and general health into account 
and weighs the advantages of the different 
types of anesthesia. 


RIASSUNTO 


Nel Canada l’anestetista ha la stessa espe- 
rienza—nel suo campo—quanto il chirurgo 
nel suo. I] paziente che deve subire una opera- 
zione ha quindi la sicurezza che l’anestesia 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


sara’ perfetta, quasi piacevole. L’anestetista 
esamina per conto proprio il paziente prima 
dell’operazione : valuta le condizioni generali : 
controlla la pressione del sangue, decidendo 
in ultimo qual’ e’ l’anestesia piu’ adatta nel 
caso speciale. 


SUMARIO 


Hoy en dia, en el Canada, el anestesiologo 
esta tambien entrenado como el cirujano en 
su campo de accion. Esto asegura al paciente 
easi un 100 por ciento de mejoria rapida y 
agradable, en lo concerniente a la anestesia. 

El anestesiologo examina al paciente antes 
de la operacion, para determinar la condicion 
del paciente y decidir el tipo de anestesia mas 
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beneficioso para el paciente, segun su edad, 
desarroyo fisico, y estado de salud. 


SOM MAIRE 


L’anesthésiologiste au Canada est de nos 
jours bien entrainé pour sa tache, comme le 
chirurgien l’est pour la sienne. Le malade qui 
doit étre opéré sera assuré qu’il se rétablira 
vite, que sa convalescence sera agréable et que 
l’anesthésique l’incommodera peu. 

L’anesthésiologiste examine son malade 
avant l’opération, se renseigne sur la pression 
artérielle et sur l’état général du malade. Il 
prend |’A4ge du malade, étudie son etat général 
et choisi l’anesthésique le plus approprié pour 
le cas. 
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Surgical Procedures in the Treatment of Peptic Ulcer’ 


G. GAVIN MILLER, M.D., M.Sc., F.R.C.S.(C), F.A.C.S. 
MONTREAL, CANADA 


has undergone many modifications in 

the past century. Indirect or palliative 
operations such as gastroenterostomy and py- 
loroplasty were first advocated and then dis- 
earded because of the high percentage of 
recurrences. Until five years ago, subtotal gas- 
tric resection was universally accepted as the 
procedure of choice. In the hands of the expe- 
rienced surgeon this operation gave excellent 
results with a low mortality. However, the 
occasional operator found it a difficult tech- 
nical feat and his results were often poor be- 
cause of inadequate resection. In 1943 Drag- 
stedt revived the old interest in vagus nerve 
resection as a treatment for peptic ulcer. He 
has continued to report good results with this 
operation but others have found that the com- 
plications and unpleasant after effects of va- 
gotomy decrease its value considerably. 

The purpose of this paper is to outline the 
requirements for a satisfactory surgical pro- 
cedure in peptic ulcer and to evaluate the 
relative merits of the two widely used oper- 
ations. 

The etiology of peptie ulcer is still unknown 
but it is well recognized that the continued 
secretion of acid gastric juice is the impor- 
tant factor in chronicity. The secretion of 
gastric juice is in three phases, the psychic 
phase, mediated by the vagi, the direct chem- 
ical phase due to the presence of food in the 
stomach, and the hormonal phase which is 
controlled by the cells of the pyloric antrum. 
The effect of this acid secretion is modified 
by the neutralizing action of the alkaline 
duodenal contents and by the diluting effect 
of food. 

The modern surgical approach to the ulcer 
problem is directed toward eliminating or 
controlling the acid secretion and thus allow- 
ing the ulcer to heal. Vagotomy does this by 
removing the psychic stimulation. Gastrec- 
tomy attempts to excise the acid-secreting por- 
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tion of the stomach and to eliminate the hor- 
monal effect of the pyloric antrum. Both 
operations have disadvantages and neither 
represents the ideal form of therapy. 


SUBTOTAL GASTRIC RESECTION 


Most experienced surgeons have been well 
satisfied with subtotal resection. The mortal- 
ity has been low, the morbidity minimal and 
the end results fairly satisfactory. With a 
personal experience of one thousand resec- 
tions I can say that these patients on the 
whole are the happiest of any group under- 
going major surgery. 

In this series the mortality rate has aver- 
aged 2.5 percent. This includes cases of re- 
section for perforation, for massive hemor- 
rhage, and one stage operations for calloused 
penetrating ulcers. Postoperative complica- 
tions have been no more common than in 
other major abdominal procedures. Tempo- 
rary edema of the stoma has occurred in less 
than one percent of the cases, wound infee- 
tion in three percent and duodenal fistulae in 
two percent. 

The end results have been satisfactory in 
over 90 percent of the series. About five 
percent have symptoms characteristic of the 
“dumping syndrome” and probably as high as 
three percent develop recurrent ulcers. We 
have only been able to prove the existence of 
a stomal ulcer in one percent of the series. 

The technic of resection has been well 
standardized. A satisfactory operation must 
fulfill the following requirements. 

1. At least 75 percent of the stomach must 

be resected. 

2. The pylorus must be completely re- 
moved. 

3. A posterior, no-loop gastro jejunostomy 
should be performed, leaving a small 
stoma. 

Despite the fact that the technic does not 
vary from ease to case, the end results of 
operation are not always identical. We have 
found as a rule that where a large calloused 
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penetrating ulcer is present the results of 
gastrectomy are most satisfactory. The cases 
of persistent postoperative symptoms and 
dumping syndrome usually occur in thin, 
apprehensive individuals who give a long his- 
tory of dyspepsia but in whom little pathol- 
ogy is found at operation. These patients 
often show nutritional disturbances with a 
glucose tolerance curve which rises rapidly 
to 200 mgm. percent but falls to 50 or lower. 
Despite this, I am convinced that this syn- 
drome is largely psychogenic and is found 
primarily in neurotic individuals. 

Recurrent stomal ulceration tends to occur 
in patients with a highly acid gastric juice in 
whom a relatively high residual acid persists 
after resection. 

Reviewing this large experience, it is pos- 
sible to state without fear of contradiction 
that subtotal resection has been a most valu- 
able addition to the therapy of uleer. When 
properly done it is safe and cures over 90 
percent. It is not perfect. Some postoperative 
symptoms and recurrences will arise and if a 
better method of treatment is available it 
should be used. 


VAGOTOMY 


Removal of the vagus innervation of the 
stomach as a treatment for ulcer is not new. 
This procedure has been advocated and later 
discarded on at least three occasions in 1907- 
14, 1920-24 and 1930-34. In 1948, after a 
careful preliminary investigation, Dragstedt 
again recommended this operation. His enthu- 
siasm was contagious and many surgeons be- 
gan at once to perform vagus resection as the 
operation of choice for ulcer. My first reac- 
tion to this proposal was to wait and see. 
Subtotal resection was too valuable a method 
to drop over night in order to accept an oper- 
ation which had been found wanting in the 
past. However, encouragement was given to 
other men in the department to try vagotomy 
in order to evaluate the procedure. 

Twenty-three operations have been carried 
out by members of the Royal Victoria hospital 
staff and another 17 cases by Dr. Campbell 
Gardner at the Queen Mary Veteran’s hospi- 
tal, Montreal. 

All of these operations have been for duo- 
denal or stomal ulcers. I have always been 
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opposed to the use of vagotomy for gastric 
uleer because of the danger of malignancy. 

In this group of 40 cases, 21 were carried 
out transthoracically and 19 through an ab- 
dominal approach. There were two deaths, a 
mortality of five percent. 

The results of operation were good in 25 
cases, poor in nine and in four eases the ulcer 
recurred. This is a small series and perhaps 
all were not complete vagotomies. Neverthe- 
less, the results have been much poorer than 
those obtained with subtotal resection. 

Our chief postoperative problems have been 
gastric atony and diarrhea. The use of suc- 
tion for five to seven days after operation 
has helped to prevent this to some extent 
but not entirely. These symptoms may per- 
sist for many months and in these cases the 
convalescence has been unduly prolonged. It 
is only fair to emphasize that vagotomy does 
lower the acid secretion, and when the pa- 
tients finally get over their postoperative 
complications they are usually free from ulcer 
symptoms, eat well and tend to gain weight. 
There is, however, a group which continues 
to complain of weakness, nervousness and 
dyspepsia even though their ulcer pain is re- 
lieved. There are many reports in the litera- 
ture which confirm the fact that the mortality 
from vagotomy is low and the results good in 
many cases. Recurrences are about as fre- 
quent as following adequate resection. 

The relative merits of subtotal gastrectomy 
and vagotomy have been carefully discussed 
by the surgical staff of the Royal Victoria 
hospital. We have come to the conclusion that 
vagotomy is neither as useful nor as satis- 
factory an operation as gastrectomy. It is 
true that our experience has consisted of a 
large series of resections and a small series 
of vagotomies. Nevertheless, we have reached 
the following conclusions : 

1. Subtotal gastric resection is the opera- 
tion of choice in gastrie and duodenal 
uleer. 

. Vagotomy should be used in eases of 
stomal ulcer following adequate re- 
sections. 

. Vagotomy should be combined with sub- 
total resection where the gastric acid is 
very high (over 100 units free HCl). 
Vagotomy should never be used for gas- 
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tric ulcer because of the large percentage 
of wrong diagnoses. In the case of per- 
foration or massive hemorrhage we feel 
that vagotomy is contraindicated. 


SUMMARY 


Although subtotal resection is far from the 
perfect operation for gastroduodenal ulcer, in 
our experience it has proven the most satis- 
factory. The mortality is low, the postoper- 
ative course free from complications and the 
results satisfactory with a low recurrence 
rate. 

Our experience with vagotomy is disap- 
pointing because of the frequent postoperative 
complications of distension and diarrhea and 
because deaths and recurrences have occurred 
in our rather small series. We feel that sub- 
diaphragmatic vagotomy has a definite place 
in the surgical treatment of ulcer but it 
should be reserved for the small group of 
cases in which gastrectomy has proven inade- 
quate. 


RIASSUNTO 


Benche’ la resezione subtotale non sia l’ope- 


razione ideale per le ulceri gastroduodenali, 
VA. ritiene che questa offra i risultati piu’ 
soddisfacienti. La mortalita’ e’ bassa: il de- 
corso postoperatorio privo di complicazioni: 
le recidive rare. Nella piccola serie di vago- 
tomie eseguite dall’A le complicazioni postope- 
rative (diarrea, distensione, ete.) sono state 


invece relativamente frequenti, come fre- 
quenti sono state le recidive ed i casi di 
morte. Con cio’ |’A. non elimina la vagotomia 
della cura chirurgica delle ulceri: ritiene che 
vada riservata ad un piccolo gruppo di ¢asi, 
nei quali la gastrectomia non ha raggiunto un 
risultato soddisfacente. 
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SU MARIO 


De acuerdo con el autor la reseccion sub- 
total en el tratamiento de las ulceras gastro- 
duodenales, aunque no es un metodo perfecto, 
es en el presente el mas satisfactorio. La 
mortalidad con este metodo es baja, su curso 
post-operatorio es libre de complicaciones, y 
los resultados en general son muy satisfacto- 
rios, por cuanto la incidencia de recurrencias 
es muy pequena. En cambio la vagotomia en 
nuestra poca experiencia ha acarreado mas 
mortalidad y las complicaciones post-opera- 
torias han sido mucho mas _ frecuentes, 
especialmente la distencion abdominal y la 
diarrea. En nuestra opinion la vagotomia sub- 
diafragmatica se debe de reservar para el 
pequeno grupo de easos, en los cuales la 
gastrectomia ha dado resultados inadecuados. 


SOM MAIRE 


Quoique la résection gastrique subtotale 
soit loin d’étre une opération parfaite pour 
Vulcére gastrique duodénal. Elle est, d’aprés 
notre expérience la plus satisfaisante. La mor- 
talité est basse et la période postopératoire 
présente peu de complications. Les resultats 
sont satisfaisants et les recidives peu fré- 
quentes. 

Notre experience avec la vagotomie n’est pas 
encourageant, vu les fréquentes complica- 
tions postopératoires la dilatation, les diahr- 
rées, et aussi vu les décés et les récidives qui 
sont survenus dans notre serie. Nous sommes 
sous l’impression que la vagotomie sous- 
diaphragmatique 4 un emploi défini dans le 
traitement chirurgical de l’uleére gastrique. 
Mais elle doit étre réservée pour le petit 
groupe de cas dans lesquels la gastrectomie 
est inadéquate. 





Cytology and the Menopause” 


HARRY OXORN, M.D., ann NEWELL W. PHILPOTT, M.D., F.R.C.S. (C.), F.A.C.S. 
MONTREAL, CANADA 


ANY women when they reach, go 
through, and pass the menopause 
manifest symptoms such as flushes, 

chills, sweats, vertigo, cardiovascular disturb- 
ances, insomnia, headaches, and irascibility. 
These may cause the menopausal female 
a considerable amount of grief and in some 
cases may result in serious consequences. In 
some women there is little disturbance beyond 
the cessation of menstruation. In others, there 
is a profound mental and physical upset with 
the unpleasant hot flushes as the predominat- 
ing feature. The frustrations and sublimations 
of reproductivity for women in our present 
culture confuse the menopausal state. Many 
women abruptly seek another pregnancy to 
reexperience motherhood. There is in the un- 
conscious mind a sense of frustration, inner 
tension and the need to escape. This desire to 
escape may go beyond reality, and it may 
lead to insanity. The importance of a complete 
evaluation of the menopausal patient cannot 
be stressed too strongly. 

It is undoubtedly true that there may be 
irregular and/or excessive bleeding at this 
time. This bleeding is, in most cases, caused by 
endocrine imbalances which are so common at 
this stage of life. Some workers believe that in 
many instances the last periods of bleeding 
are in anovulatory cycles. However true this 
may be, the likelihood of carcinoma, either 
of the cervix or the fundus, must always be 
the first consideration. The possibility of ma- 
lignant disease should always be definitely 
ruled out before abnormal bleeding is dis- 
missed as being of functions! origin. At this 
time, there is a drop in the production of 
ovarian hormones, and so common has become 
the use of estrogenic substances in the replace- 
ment therapy of the symptoms of the meno- 
pause, that in many instances oral and 
parenteral use of these hormones is prescribed 
without a proper evaluation of the woman’s 
physical and mental state. Control is often 
negligible and cases are on record where 


From the Department of Obstetrics and Gynecology, 
Royal Victoria hospital and McGill University. 


women took estrogen in various forms over 
a period of years with no control or reevalu- 


ation.?° 
MENOPAUSAL PATIENTS MAY BE DIVIDED INTO 
THREE GROUPS* 


1. The syndrome may be purely one of 
autonomic imbalance brought on by the stress 
and strain of this period. 

2. It may be due entirely to declining 
ovarian function with attendant hyperfune- 
tion of the pituitary gland. 

3. The syndrome may be due to a combina- 
tion of the first two, with or without other 
coincident diseases. 

Estrogeni¢ therapy in proper dosage is at- 
tended by good results in the second group, 
but often results in disappointment in pa- 
tients of the first group. These women are 
more likely to respond to psychotherapy and 
sedation, which would not be sufficient in 
group two. It is often difficult to determine 
from subjective symptoms alone into just 
which group a patient falls. The simplest test 
to aid in the differential diagnosis is the 
vaginal smear. Papanicolaou and Shorr 
showed that the cytologic picture of the meno- 
pause ean be transformed by adequate 
amounts of estrogen to the smear found in the 
follicular phase of the menstrual eyele.'*:*° 

The vaginal smear may be used to differen- 
tiate between the menopausal symptoms of 
estrogen deficiency and the pseudomenopausal 
syndrome caused by mental stress and strain 
with its associated autonomic imbalanees. If 
the smear shows a high cornification (indica- 
tive of the presence of estrogen) it is not 
likely that added exogenous estrogen will offer 
the patient much relief. In such cases psycho- 
therapy is indicated. Another useful function 
of the smear is as an indicator of the efficacy 
of the administered estrogen in one of its 
effects at least, namely on the lower genital 
tract. 

In an attempt to attain a more scientific 
study of the climacteric and the hormonal and 
morphological changes which take place at 
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this time, Papanicolaou and Shorr studied the 
vaginal smears of a large series of menopausal 
women. They found that the administration of 
estrogen to menopausal women with symp- 
toms brought about a gradual subsidence of 
the severity of the symptoms together with 
changes in the smear towards the high follicu- 
lar type. These men classify the menopausal 
smear into six types :°° 

1. The menopausal atrophic smear: This is 
the type that indicates absent or minimal 
ovarian activity, and advanced atrophy of the 
genital tract. Pus, deep basal cells, and blood 
cells are present, with a moderate amount of 
mucus, and a profuse bacterial flora. The 
atrophy of the organs after the menopause is 
most severe when the ovaries are removed 
surgically. In these cases the vaginal smear 
will show numerous compact basal cells from 
the deep layers and few superficial cells. 

2. Intermediate type: When the atrophy is 
less severe the smears are variable. In this 
group many deep cells are present, but super- 
ficial cells predominate. These are folded, 
irregular, and densely grouped. The nuclei 
are relatively large; there are many leuko- 
cytes and bacteria. There is a moderate 
amount of mucus, and red blood cells may be 
present. 

3. Mucous type: In this type there is an 
excessive amount of mucus. There is usually 
some blood and fibrination. Deep cells may 
prevail or may be less than the superficial 
cells. Large amounts of pus cells and bacteria 
are present. 

4. The Premenstrual type: This type of 
smear bears a strong resemblance to the nor- 
mal premenstrual smear. The cells are irregu- 
larly folded with large nuclei, and are gen- 
erally seen in clumps. Pus cells and bacteria 
are abundant. Mucus is moderate, but deep 
cells are rare. 

5. Bacillus Vaginalis type: Here is found 
a rich growth of a bacillus resembling that of 
Doederlein. Superficial cells with relatively 
large nuclei predominate. Deep cells may be 
present or absent. Fragmentation of cells is 
common with large numbers of free nuclei. 
Pus and mucus are present and occasionally 
some red blood cells are seen. 

6. Pseudoleukopenic type: Here there is a 
pronounced leukopenia. Most of the cells are 
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of the superficial variety, irregularly and 
heavily grouped. The nuclei are relatively 
large although small nuclei may prevail in 
some instances. 

Under estrogen therapy the results are uni- 
form whatever the original type of smear may 
be. The blood and pus decrease. The appear- 
ance is noted of large flat well-outlined cells, 
many of them cornified with pyknotic nuclei. 
These are isolated or are in small groups. The 
smear takes on a more clean-cut appearance 
which permits ready differentiation. Often 
there is an excessive secretion of mucus, which 
is one of the most typical evidences of reaction 
to the administration of estrogenic substance. 

The changes induced in the postmenopausal 
smear by the administration of estrogen are 
comparable to the alterations in the mid- 
menstrual phase of the normal menstrual 
cycle when the follicles are reaching their 
maximal development prior to ovulation. 
These changes resemble even more the periodic 
appearance of the follicular picture in the 
postmenopausal state. Papanicolaou and 
Shorr describe a case where during the period 


‘of observation, before the institution of ther- 


apy, the menopausal smear was spontaneously 
and gradually replaced by a follicular type 
of smear which lasted for about 12 days. 
A short period of bleeding followed and the 
smear reverted to the original type. The meno- 
pausal symptoms which had been severe dis- 
appeared as long as the smear was of the 
follicular type and reappeared after the 
regression. 

Adequate therapy duplicates these changes. 
This furnishes a therapeutic goal, namely the 
induction and maintenance of a follicular 
type smear with its associated symptomatic 
improvement. The correspondence between 
the smear and the degree of relief is however 
relative, so that it cannot be stated that any 
particular phase in the changing smear is re- 
lated to a definite intensity of symptoms. In 
all cases the optimum smear, that which corre- 
sponds to the follicular phase of the cycle, is 
accompanied by maximum relief. 

By using the vaginal smear as a guide it 
was found that frequently doses of estrogenic 
hormone were being used which were too small 
for the individual case, which explained their 
apparent ineffectiveness. Regulation of ther- 
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apy by symptoms alone is not entirely aceu- 
rate as various systems respond differently. 
There is usually good correlation between the 
degree of smear change and the extent of the 
relief of symptoms, particularly in severe 
cases. It is true that in some instances there 
is symptomatic relief before the optimum 
smear change is reached. This may be wel- 
come from the patient’s standpoint at the 
moment, but in the long run it is less desirable 
than the complete restoration of the physio- 
logic state prevailing with optimum function 
of the hormone. 

Papanicolaou and Shorr believe that the 
induction of the follicular smear is the more 
reliable index of success in the treatment of 
the menopause, and advise the following rou- 
tine: (1) careful and complete physical ex- 
amination. (2) A small number of control 
smears before therapy is instituted ; (3) treat- 
ment is begun and the patient is followed with 
weekly smears; (4) dosage is increased until 
a satisfactory smear is reached; (5) patient 
is placed on a maintainance dose ; and (6) ad- 
justments in dosage should be tried, as well 
as periodic temporary withdrawals of therapy. 

Mack'?:"* approached this matter from a 
different angle, and while some of his findings 
are similar to those of Papanicolaou and 
Shorr, he differs in some of his final conelu- 
sions. He takes the smears by rubbing a cot- 
ton swab against the vaginal wall. Staining is 
accomplished by laying the slide face down 
over a shallow dish containing Lugol's iodine. 
The iodine vapors arise insensibly and the 
smear is stained in two to three minutes. Mi- 
eroscopie examination may be carried out 
immediately. This test is based upon the fact 
that the presence of glycogen in the vaginal 
epithelium depends upon estrogenic activity.”* 
This relationship is well established. The stain- 
ing technic is based upon a specific color re- 
action between glycogen and iodine. The au- 
thor claims for this technic a simplicity not 
shared by the complicated and time consum- 
ing method of Papanicolaou. The iodine 
method does not require microscopic skill in 
identifying the cells by their staining reac- 
tions. 

Basing his classification on the glycogen 
content and the intracellular distribution, 
Mack divides the smears into four groups: 
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1. Complete glycopenia—The smear con- 
tains only small yellow cells of varying shapes 
with large amounts of cellular debris. In the 
extreme grade there is marked paucity of 
epithelial elements. 

2. In this group there are more epithelial 
elements. Irregular deposits of glycogen are 
noted at the cell margins or scattered diffusely 
through the cytoplasm. Small deep cells as 
well as some yellow cells are also noted. 

3. A further increase in cell numbers is 
evident. The cells are larger and more regu- 
lar. The cytoplasm has a light brown color. 
Many noniodophilie are also present. 

4. This grade of smear is made up almost 
entirely of large, flat, deeply stained, brown, 
iodophilie cells present singly or in large 
clumps. This smear represents maximal estro- 
gen effect and corresponds to the smear in the 
follicular phase. 

Smears from vaginae with normal glycogen 
are recognizable even microscopically by the 
deep brown color of the stained slide. The 
microscope shows a preponderance of large 
flat polygonal cells’with rich brown cytoplasm. 
The nuclei are small, round, translucent, un- 
stained bodies. Various amounts of smaller 
rounder cells are also noted. The nonglyco- 
genic cells are unstained or light yellow. These 
are irregular in size and shape, and have 
poorly defined nuclei. Variations in the pro- 
portions of iodophilic and noniodophilie cells 
is noted in the follicular phase. Rakoff?! found 
that an increase in the intensity of the glyco- 
gen stain is found at the mid-cycle. 

In the menopause and prepuberty there is 
glycogen deficiency in the vagina. The smears 
show an absence of the rich brown cells. These 
smears have a lemon yellow or light brown 
color. In extreme grades of vaginal atrophy 
the smears show varying amounts of yellow 
squamous cells and much cellular debris. 
Many small round eells are noted. In less ad- 
vaneed atrophy the glycogen deficiency is 
noted by the presence of mottled cells with 
small irregularly distributed brown deposits 
at the cell margins and in the cytoplasm. The 
brown color rarely involves the entire cell as 
it does in sexual maturity. The few cells 
which stain diffusely are smaller than usual 
and stain less intensely than in the high estro- 
gen states. Unstained irregularly shaped cells 





VOL. XII, NO. 4 


typical of the superficial layer are also present 
in abundance. 

Mack found that there is sometimes a lack 
of vaginal atrophy as well as a lack of glyco- 
penia in the early symptom producing phases 
of the menopause, and feels that this indicates 
a limited value of the vaginal smear as a guide 
to diagnosis and therapy. However the sensi- 
tivity of the vagina to small amounts of estro- 
gen suggests the usefulness of the smear in 
controlling therapy of senile and juvenile 
vaginitis as well as in determinations of the 
relative potencies of various commercial prep- 
arations as judged by their effect on the va- 
ginal mucosa of women with advanced atro- 
phy. 

Salmon and Frank’? found that in only 
about 40 percent of castrates and postmeno- 
pausal women were uniformly atrophic 
smears noted. In 30 percent of cases variations 
from an atrophic to a positive or follicular 
smear occurred. In the remaining 30 percent 
of women, follicular type smears were found 
even when taken daily over varied periods of 
time. These workers concluded that in un- 
treated cases there does not seem to be an 
exact correspondence between the severity of 
the symptoms and the character of the smear. 
However following the administration of es- 
trogenic substances striking changes are noted 
in the vaginal smears concurrently with the 
amelioration of symptoms: Recurrence of the 
symptoms parallels the gradual return of the 
smear to its preliminary state. 

Novak'® expressed the opinion that, as in 
the case of the endometrium, the postmeno- 
pausal smears are not always atrophic and 
retrogressive, and that evidence of postmeno- 
pausal estrogenic activity will at times be 
encountered in the vagina as well as in the 
uterus. 

Greenblatt* agreed with Papanicolaou and 
Shorr that the vaginal smear is not only an 
excellent guide to diagnosis and therapy of 
menopausal patients, but that it should al- 
ways be used where treatment is under con- 
sideration. 

Bennett and Telinde* investigated the effi- 
cacy of implanted estrogen pellets in the 
treatment of the menopause and correlated 
their clinical findings with vaginal smears. 
These workers noted vaginal smears from un- 


OXORN-PHILPOTT : CYTOLOGY AND THE MENOPAUSE 


treated castrated women which showed an 
abundance of large flat epithelial cells such 
as are usually found in women with an abund- 
ance of estrogen. These men admitted that in 
general the great majority of postmenopausal 
women with symptoms have smears suggestive 
of estrogen deficiency, and that under the in- 
fluence of implanted estrogen the smear 
changed to the follicular or estrogenic type. 

In some cases, relief of symptoms was noted 
without any marked change in the smear. 
Bennett and Telinde expressed their belief 
that the dosage needed to relieve symptoms 
is less than that needed to alter the vaginal 
epithelium, that it is not at all necessary for 
the practitioner who is treating menopausal 
symptoms to follow the vaginal smears, and 
that the optimum smear type is not the ideal 
or final goal of therapy. They stated that it is 
a better rule to be guided by clinical signs. 

Neustadter and MacKenzie'® found that 
while the vaginal smear is of help in the 
diagnosis of menopausal syndromes, they had 
cases where estrogen produced symptomatic 
relief while the smear showed a predominance 
of atrophic type cells. 

Sevringhaus***> comments that it is not 
absolutely necessary to study vaginal smears 
in the clinical management of women with 
menopausal symptoms. Problem cases ean, 
however, be studied in this way and doubts 
about the presence or absence of estrogen can 
be resolved with objective criteria. The change 
from an inactive to an active epithelium indi- 
cates either production of estrogen by the pa- 
tient, or administration of such a substance 
in adequate dosage. 

Ulfelder and Meigs*® coneluded that in a 
patient with symptoms suggestive of the cli- 
macteric the smear will reveal whether there 
is concomitant vaginal atrophy. It will show, 
after treatment of a patient with estrogen has 
failed to produce clinical results, whether a 
physiologic effect has been produced, that is, 
whether the medication has been taken as di- 
rected and whether it is being metabolized and 
utilized in a normal fashion. 

That the cytology smear is useful in the 
diagnosis and treatment of the menopausal 
syndrome is undoubtedly true. The original 
and most favorable observations of Papani- 
colaou and Shorr regarding the value and the 
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high degree of accuracy of this method have 
not, however, been confirmed by all workers. 
Opinions vary, and the true status of the 
smear in this problem has not yet been at- 
tained. Papanicolaou, Shorr and Greenblatt 
expressed the belief that the smear is an ex- 
tremely accurate indicator of the true meno- 
pausal state. This belief merits careful con- 
sideration as well as critical analysis as to the 
accuracy, value, and practicability of the 
smear. There is no single typical postmeno- 
pausal smear. 

Papanicolaou and Shorr described no less 
than six smear types which may be encoun- 
tered in the menopausal and postmenopausal 
states. These same smear types are found in 
cases of amenorrhea. The menopausal atrophic 
is common in primary amenorrhea, often asso- 
ciated with an infantile uterus. In the second- 
ary amenorrheas all the other types of smears 
are found, but the premenstrual and bacillus 
vaginalis varieties are the most common. The 
resemblance of the smears in the menopause 
and in amenorrhea, the similarity of the re- 
sponses to hormonal therapy, and the exist- 
ence of postmenopausal cyclic changes tend to 
break down the sharp distinetions generally 
held to exist between them. From the morpho- 
logical standpoint it is often difficult to clas- 
sify cases in one group or the other. The final 
goal of therapy is the same whatever the orig- 
inal smear type may be. In addition Papani- 
colaou warns that certain factors such as 
sexual intercourse or infection may increase 
the number of leukocytes or the amount of 
mucus and may affect the staining. In econ- 
sidering smears one should pay attention to 
such factors, lay special stress on the morpho- 
logical changes affecting the epithelial cells, 
and should not rely on the staining reactions 
alone. 

Studies of the menopausal state within re- 
cent years have indicated repeatedly that ces- 
sation of the menses is not accompanied by an 
abrupt disappearance of estrogen. Even in 
surgical ecastrates the atrophic smear may not 
develop for some time. Why some women de- 
velop an atrophic type of smear soon after the 
menopause while others do not, is a matter of 
conjecture. Careful questioning of women who 
retained high cornification after the meno- 
pause ruled out the possibility of hormonal 
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therapy. The source of this estrogen is a mat- 
ter for much speculation. It has been sug- 
gested that the ovaries continue to secrete 
small amounts of estrogen after the menses 
have ceased, that the adrenals or some other 
glands take over the production of estrogen 
after the ovaries give up the job, or that estro- 
gen is derived from food in sufficient quanti- 
ties to reach an effective concentration in 
women whose inactivating mechanism is, per- 
haps, not up to par. Many workers have found 
smears showing estrogen effect in postmeno- 
pausal patients, and feel that the vaginal 
smear is not, therefore, of as great value 
as Papanicolaou and Shorr claimed. 

Glycogen in variable amounts is found in 
all age groups of women who have passed the 
menopause. Mack feels that the glycogen in- 
dex is a more sensitive indicator of estrogenic 
activity than is the stained vaginal smear. 
Willson and Goforth** found that glycogen 
increase preceeded change in cell morphology 
in their investigations of the effects of stil- 
besterol on the vaginal mucosa as determined 
by the iodine vapor method. Studies by nu- 
merous investigators along these lines seem 
to indicate that the postmenopausal estrogen 
stimulation which normally persists for some 
time after the natural menopause is reduced 
by oophorectomy. This suggests that the ovary 
may be the main source of estrogen even 
after menstruation has ceased. 

After the cessation of ovarian activity the re- 
gressive process in the vaginal mucosa, which 
is reflected in the vaginal smear, does not oceur 
uniformly. The process is patchy. Some parts 
of the vaginal mucosa regress more rapidly 
and more completely than others. Further- 
more the reparative or proliferative process 
which occurs in response to estrogen adminis- 
tration likewise does not take place uniformly, 
some parts of the mucosa showing more ad- 
vanced degrees of proliferation than others. 
In addition individual patients differ in their 
response to the estrogenic hormone. These 
observations may be the reason for the finding 
of cornified and atrophic basal cell types in 
vaginal smears at the same time, a condition 
which is not too rare. 

The finding of a smear picture other than 
the atrophic type in a woman of 50 years of 
age or more is difficult of evaluation and 
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makes for confusion. Most workers will agree 
that some women who have not menstruated 
for years do not have an atrophic ‘smear. 
Some workers go further and state that it is 
not uncommon to find cyclic changes in women 
who have been showing atrophic smears.”° The 
smear changes spontaneously to the follicular 
type, there may be some microscopic bleeding, 
and the smear regresses graduaily to the 
atrophic type. This complicates the picture 
because if the smear happens to be taken dur- 
ing one of these phases, a mistaken impression 
of the true condition will be obtained. It must 
be kept in mind that the atrophic smear is 
found only in extreme cases, and that less 
advanced degrees of atrophy usually prevail. 
The findings of hypertrophic and hyperplas- 
tic endometria in women far beyond the meno- 
pause may certainly be linked up with the 
matter under present consideration.’* What- 
ever the underlying causes are, it is certain 
that the atrophic endometrium and_ the 
atrophic vaginal smear are not the inevitable 
accompaniments of the menopause. 

Any woman at any age may have cancer of 
the genital tract. One of the most reprehensi- 
ble acts in medical practice is the treatment 
of women complaining of abnormal or unusual 
vaginal bleeding with pills, injections, or re- 
assurance, without first doing a careful and 
thorough physical examination. It is a com- 
mon occurrence in every large clinic to have 
a woman come in with far-advanced, incurable 
carcinoma of the cervix, and the story that the 
doctor patted her on the back, told her not to 
worry, that she was going through the meno- 
pause, and that it was normal to have irregu- 
lar bleeding at that time. 

It has been shown that a vaginal or cervical 
smear, properly taken, well stained, and ex- 
pertly interpreted, will detect genital cancer 
in the female in an amazingly high percentage 
of eases, even before there are any symptoms 
or clinical lesions.? The smear is easy to take. 
The glycogen-iodine staining technic is not 
suitable for this type of work and a good 
smear stained by the Papanicolaou method is 
necessary. This is an important reason why 
every woman who complains of menopausal 
symptoms, in fact every woman whether she 
has symptoms or not, should have this test. 

It is common for patients who are receiving 
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estrogenic therapy to experience abnormal 
vaginal bleeding ;'* this may take place either 
during the course of therapy, or when the 
hormone is withdrawn. The fact that a woman 
has been receiving estrogenic therapy is no 
guarantee that the bleeding is benign in na- 
ture, and that a malignant lesion may not be 
at the root of it. Since such bleeding is so 
common, and the ruling out of cancer in- 
volved hospital admission, many practitioners 
have “observed” such patients. In many in- 
stances no ill effects resulted from such a 
procedure. However not a few cancers have 
been missed until they were too far advanced 
for successful therapy because of a policy of 
watchful waiting where thorough investiga- 
tion was indicated. If such patients were care- 
fully checked by the cervical or vaginal smear, 
many cancers would be detected at a stage 
where therapy might be curative. 

We do not wish at this point to enter into a 
discussion either of the possible effect of es- 
trogen as an initiator of malignant neoplasia, 
or of its possible activity as an augmenter of 
the growth once it is established. However the 
fact that many reliable investigators do 
ascribe such properties to the hormone make 
it imperative that all precautions be ob- 
served.**®*14 Auchineloss and Haagensen 
warn that because of its potent growth- 
producing effect, estrogen should never be 
given to any woman without careful initial 
and repeated clinical examination of the 
breasts.’ Surely the same is true in the case of 
the uterus,*:*:!' for no woman who is to receive 
estrogenic therapy should fail to have re- 
peated careful examinations of the genital 
tract. In the cytology smear we have an accu- 
rate means of augmenting and supplementing 
clinical examination. Any abnormal growth 
activity, be it caused by the estrogen or not, 
will be reflected in the smear at a very early 
stage, long before there are any clinical signs. 
The indication will thus be found that the 
estrogenic therapy had better be discontinued, 
and careful reevaluation of the patient’s con- 
dition be carried out. 

Workers including Papanicolaou, Shorr, 
Telinde, Bennett, and Sevringhaus, have 
noted that many patients with menopausal 
complaints obtain good clinical relief before 
the optimal change in the smear has been 
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reached. Papanicolaou and Shorr, while ad- 
mitting the truth of this finding, feel that a 
more physiological state is reached when the 
vaginal smear changes to a follicular type. 
Other physicians have for years treated meno- 
pausal symptoms without recourse to the va- 
ginal smear. Their patients have been in many 
cases relieved of their distressing symptoms 
and it is claimed by some that the alleviation 
of symptoms is the most practical goal and 
guide, even though it may not be the most 
objective or scientific. 

Whatever the original smear, be it of the 
extremely atrophic type or one of -the lesser 
varieties, the effect of administered estrogen 
will be the same.** The exogenous estrogen 
will mediate a change in the vaginal smear so 
that it will eventually come to resemble some 
type of picture such as is found in the follicu- 
lar phase of the menstrual cycle. The degree of 
morphological change, of cornification, will 
depend on the amount of estrogen taken, the 
kind of estrogenic substance, the concentration 
of the hormone which reaches the genital 
tract, and the receptivity of the local tissues 
to the substance. It must be remembered that 
the fevers, the marked wasting states, local 
infections such as trichomonal vaginitis, all 
have a bearing upon the reaction of the tissues 
to estrogenic stimulation. 

While there may not always be an exact 
relationship between the original vaginal 
smear and the severity of the symptoms, under 
estrogen therapy there is a definite parallelism 
between the change of the smear and the im- 
provement of symptoms, with return of the 
symptoms when the smear regresses to the 
original or atrophic type. This is an important 
factor in the evaluation of therapy. 


Cytology smears in postmenopausal women 
may be divided into three groups: (1) High 
estrogen type, (2) Intermediate, (3) Atrophie 


variety. While not every postmenopausal 
woman manifests an atrophic smear, this is 
not a sufficient reason to consider that cyto- 
logie study is valueless when dealing with 
the menopause. Whatever the state of the 
smear it is of some significance. It is con- 
sidered by most competent observers that the 
degree of vaginal and cervical cornification is 
in most eases a reliable indicator of the body 
level of estrogen at any one time. 
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If the vaginal smears of a postmenopausal 
female with symptoms consistently show a 
high degree of cornification, it is unlikely that 
the basic cause of her troubles lies in hor- 
monal deficiency, and it is doubtful that 
added estrogen will help. Sedation and psy- 
chotherapy would be of more value. If no 
cytologic study is made then much effort will 
be expended in replacement therapy until its 
continual failure leads the physician to seek 
some other cause of the woman’s troubles. 
Intelligent use of the smear can thus save 
much time and expense. 


Furthermore when one considers the recent 
work that has been done implicating the estro- 
gens in the etiology of genital cancer, one 
wonders at the wisdom in giving a woman 
who already has a high estrogen level more 
of the hormone.’® Not only is it our belief that 
in these cases estrogen should not be pre- 
scribed, but that the high postmenopausal de- 
cree of cornification might constitute a danger 
signal, warning that such a patient should be 
watched carefully for the possible develop- 
ment of a malignant condition of the genital 
tract. 


If a woman with menopausal complaints 
manifests an atrophic smear or one indicative 
of low estrogen her symptoms may be due to 
hormonal deficiency, they may have mainly a 
mental or nervous background, or a combina- 
tion of factors may be involved. In some eases 
large doses of estrogen are attended by neither 
change in the smear picture nor any relief of 
symptoms. There may be several causes for 
this. The hormone may be inactivated before 
it has time to act. Or there may be some local 
condition which inhibits the action of the 
estrogen. When such cases are encountered 
search must be made for the reason for the 
lack of response, and therapy other than hor- 
monal should be utilized. 


In other instances estrogenic therapy will 
bring about an improvement in the symptoms 
but will have no effect on the smear. There are 
several possible explanations. The vaginal 
epithelium may for some reason be refractory 
to estrogenic stimulation. In others there may 
be a lag in the cytologic response. Or, in pa- 
tients with a marked neurotic background, 
the psychological effect of some form of ther- 
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apy may in itself be enough to bring about 
some symptomatic improvement. 


If a woman with menopausal symptoms and 
an atrophic smear is given enough estrogen to 
bring the smear to a follicular picture, and yet 
the symptoms are not relieved, we consider 
that this is an indication that the primary 
cause of her symptoms is not the lack of estro- 
genie hormone. In such cases some other form 
of therapy should be considered. In patients 
suffering from a deficiency of estrogen, change 
from an atrophic to a follicular type smear 
should be accompanied by an improvement in 
the clinical picture. If this does not occur, it 
is pointless to carry on with estrogenic ther- 
apy alone, changing from one form of oral 
therapy to another, and finally attempting 
parenteral treatment. Such a procedure is a 
needless waste of time, effort, and expense. 
The failure of symptomatic improvement to be 
realized when the optimal smear picture has 
been attained is a clear indication that the 
fundamental background of the complaints 
is not to be found in the hormonal insuffi- 
ciency alone, although this may be part of the 
syndrome. 


The vaginal and cervical cytology smear is 
no cure-all. It is not a substitute for clinical 
judgment and acumen in the management of 
the symptomatic menopause. It has a certain 
role to play, an important and a definite role, 
and only when this is clearly understood, and 
the limitations of the test fully realized, can 
its marked advantages be fully and wisely 
utilized. The cytology test, in common with 
other laboratory procedures, will not make up 
for clinical and personal inadequacy. In the 
hands of men who expect it to think for them 
any test will be a failure. It is an irrefutable 
truth that there are many cases where the 
proper, intelligent, and controlled use of the 
eytology smear can be of great, and often 
vital assistance in the logical and correct ap- 
praisal of a patient and her situation. Keeping 
these conditions in mind we believe that every 
woman who consults her physician with meno- 
pausal complaints, with any complaints, or 
with no complaints, should have the benefit 
of a cytology test before any further measures, 
be they investigative or therapeutic, are un- 
dertaken. 
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SUMMARY 


1. The menopausal syndrome combines 
symptoms of hormonal, mental, and physical 
origin. It is essential to differentiate between 
these. The cytology smear is of assistance in 
distinguishing symptoms which are caused by 
hormonal deficiency from those whose origin 
is mainly psychic. In this way a more intelli- 
gent approach to the problem may be made. 

2. While there is no single constant meno- 
pausal or postmenopausal smear, a good indi- 
cation of the growth activity of the genital 
tract can be obtained from the study of the 
vaginal and cervical smear. 

3. Whatever the original postmenopausal 
smear may be, the administration of estro- 
genic substances should have certain effects, 
and by examining the vaginal smears we have 
a guide to the efficacy of therapy. 

4. While it is true that symptomatic relief 
may be attained before the optimal smear pic- 
ture is reached, some workers consider that the 
follicular type smear is indicative of a more 
physiological state, and that its attainment 
should be sought. 

5. It is not considered advisable to admin- 
ister estrogen to a woman who already has a 
high body level as indicated by the smear. 
The reason for high estrogen levels in post- 
menopausal women is not known. Several 
opinions are presented. 

6. The role of the cytology smear in the 
detection of preclinical cancer of the uterus 
is stressed. Every woman should have the 
test periodically. The iodine vapor technic is 
not suitable for cancer diagnosis, and a smear 
properly stained by the Papanicolaou stain 
is essential. 

CONCLUSIONS 


While the cytology smear is not an infalli- 
ble guide in the management of the meno- 
pause; while it is not a substitute for clinical 
judgment and acumen; while it is not indis- 
pensable, we believe that the intelligent use 
of the vaginal and cervical smear is of great 
help in the proper appraisal and manage- 
ment of menopausal patients, and in some 
cases it may be of invaluable assistance. We 
feel that the test should be used: 1. Before 
therapy to gain some idea of the growth ac- 
tivity of the genital tract, and to attempt 
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to determine the approximate body level of 
estrogen; 2. During therapy to check the 
efficiency of the therapeutic agent; 3. After 
completion of therapy to gage the effect of 
the withdrawal of therapy, on the smear as 
well as on the symptoms; and 4. At all times 
the smear should be carefully examined so 
that any hyperactive, abnormal, or neoplastic 
changes may be spotted, and reevaluation of 
the patient carried out to guard against the 
development of a malignant lesion. 


RIASSUNTO 


1. La sindrome clinica da menopausa com- 
prende un’origine psichica ed ormonica. Onde 
differenziare la causa dei sintomi, e’ oppor- 
tuno ricorrere ad un esame citologico della 
secrezione vaginale, capace di rivelare una 
deficienza ormonica. 

2. Benche’ non esista un quadro microsco- 
pico definito, costante, mel periodo della me- 
nopausa 0 successivo alla menopausa stessa, lo 
studio degli strisci vaginali e cervicali con- 
sente un apprezzamento abbastanza preciso 
dell’ attivita’ funzionale degli organi genitali. 

3. Dato che la somministrazione di ormoni 
estrogenici ha degli effetti fisiologici definiti, 
l’esame degli strisci vaginali puo’ guidare la 
terapia in base alle successive modificazioni 
del quadro microscopico. 

4. Benche’ sia possibile attenuare i sintomi 
clinici prima di raggiungere un optimum 
negli strisei vaginali, taluni AA. ritengono che 
sia bene raggiungere negli strisci vaginali il 
quadro microseopico di un’attivita’ follicolare 
(questa corrisponderebbe ad una migliore con- 
dizione fisiologica). 

5. Non e’ consigliabile la somministrazione 
di sostanze estrogene a pazienti aventi gia’ un 
elevato tasso, dimostrabile attraverso gli 
strisei vaginali. Manea ancora una spiegazione 
precisa per l’elevato livello delle sostanze estro- 
gene nel periodo successivo alla menopausa. 
L’A. riporta pareeechie teorie al riguardo. 

6. Notevole importanza assumono gli 
strisci vaginali anche nella diagnosi precoce 
del eanero. Ogni donna dovrebbe essere sotto- 
posta periodicamente a quest’ esame. Gli 
strisei, colorati con la tecnica di Papanicolaou, 
‘appresentano il metodo migliore, superiore 
alla prova dei vapori di iodio. 
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SUMARIO 


1. El sindrome de la menopausia combina 
sintomas de origen hormonal, mentales, y 
fisicos ; es esencial el diferenciarlos. E] examen 
citologico ayuda en la diferenciacion de los 
sintomas debidos a la insuficiencia hormonal 
de los que son puramente psicologicos. 

2. El examen citologico de la vagina y del 
eanal cervical ofrece un buen indice de la 
actividad del aparato genital. 

3. La administracion de substancias estro- 
genicas producen ciertos efectos en la 
eitologia del canal genital por lo tanto el 
examen citologico es de valor en la demos- 
tracion de la eficiencia de dicho tratamiento. 

4. En el tratamiento hormonal se debe de 
tratar de obtener, de acuerdo con ciertos 
autores, el tipo folicular citologico por cuanto 
este es indicativo de un estado fisiologico 
normal. 

5. No se aconseja la administracion de las 
substanecias estrogenicas cuando el examen 
citologico revela ya una tara elevada de esta 
substancia. La razon de esta elevacion aun 
no se sabe, pero se presentan las opiones de 
varios autores en este respecto. 

6. Se ha expresado el valor del examen 
citologico en el diagnostico del cancer genital 
pre-clinico. Toda mujer por lo tanto debe de 
someterce ha dicho examen periodicamente. 
La teenica del vapor yodado no es de valor 
en el diagnostico del cancer. En cambien el 
examen citologico por el metodo de Papani- 
colaou es esencial. 


SOM MAIRE 


1. Le syndréme ménauposale combine des 
symptémes d’origine mentale et physique. II 
est essentiel de les différencier entre eux. Le 
frottis cytologique nous aide a reconnaitre et 
a différencier les sympt6mes déterminés par 
une insuffisance hormonale des sympt6mes qui 
sont d’origine psychique. De cette maniére, on 
peut approcher le probléme plus intelligem- 
ment. 

2. Quoique qu'il n’y ait pas de frottis 
constant ménauposal ou postménauposal, on 
obtient des renseignements utiles sur l’activité 
de la région génitale en étudiant les frottis 
yaginaux et cervicaux. 

3. Quel que soit le frottis postménauposal, 
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Vadministration de substances estrogéniques 
aura certains effets et nous aidera a instituer 
le traitement approprié. ; 

4. Quoiqu’il soit vrai que le soulagement 
symptomatique soit atteint avant que le frot- 
tis optimal soit obtenu, certains travailleurs 
considérent que le type folliculaire indique un 
état plus physiologique et qu’on doit essayer 
de l’obtenir. 

5. Il n’est pas nécessaire d’administrer de 
Vestrogéne a une femme dont le frottis est 
normal. La raison pour un haut niveau 
d’estrogéne chez les femmes ayant atteint la 
ménaupose est inconnue. Plusieures opinions 
sont présentées. 

6. Le réle des frottis cytologiques pour le 
diagnostique du cancer de l’utérus est d’une 
haute importance. Toute femme devrait subir 
un examen gynécologique périodiquement. 
Pour le diagnostique du cancer, la technique 
par la vapeur de Viode est insuffisante. 
L’auteur considére la méthode de Papanicola 
ou essentielle. 


BIBLIOGRAPHY 


Auchineloss, H.: Cancer of the breast possibly in- 
duced by estrogenic substance, J. A. M. A., 114: 
1517-1523, 1940. 

Ayre, J. E.: Vaginal cell examinations as a routine 
in diagnosis, South. Med. J., 39: #11 847-852, 
November 1946. 

Ayre, J. E.: Cervical cancer: A disordered growth 
response to inflammation in the presence of 
estrogen excess and nutritional deficiency, Am. 
J. Obstet. § Gynec., 54: #3 363-390, September 
1947. 

Bennett, H. G., Jr., and Telinde, R. W.: Meno- 
pausal syndrome, J. A. M. A., 118:1341-1345, 
April 18, 1942. 

Fremont-Smith, M., and Meigs, J. V.: Cancer of 
the endometrium and prolonged estrogen ther- 
apy, J. A. M. A., 181:805, 1946. 

Gardner, W. U., Allen, E., Smith, G. M., and 
Strong, L. C.: Carcinoma of the cervix of mice 
receiving estrogens, J. A. M. A., 110:1182-1183, 
April 1938. 

Geist, S. H., and Salmon, U. J.: Are estrogens 
carcinogenic in human females? Am. J. Obstet. 
§ Gynec., 41: #1 29-36, January 1941. 

Greenblatt, R. B.: The vaginal smear as a guide 
to estrogenic therapy, J. M. A. of Ga., 30: #7 
297-303, July 1941. 


OXORN-PHILPOTT : CYTOLOGY AND THE MENOPAUSE 


Gusberg, S. B.: Androgen therapy of menopausal 
symptoms in cancer patients, Am. J. Obstet. & 
Gynec., 50: #5 502-509, November 1945. 

Gusberg, S. B.: Precursors of corpus carcinoma 
and adenomatous hyperplasia, Am. J. Obstet. 
§ Gynec., 54:905, 1947. 

Henry, J. 8.: Avoidance of untoward effects of 
estrogenic therapy in the menopause, Can. Med. 
Ass. J., 58:31-37, 1945. 

Mack, H. C., and Ale, T.: Appraisal of estrogenic 
activity by the vaginal glycogen index, J. Clin. 
Endocr., 2: #6 361-364, June 1942. 

Mack, H. C.: The glycogen index in the meno- 
pause, Am. J. Obstet. § Gynec., 45: #3 402-419, 
March 1943. 

Nathanson, I. T.: Relationship of hormones to dis- 
eases of the breast, Surgery, 16:108, 1944. 

Neustadter, T., and MacKenzie, L. L.: The com- 
parative value of endometrial biopsies and vag- 
inal smears, Am. J. Obstet. § Gynec., 47: #1 
81-92, January 1944. 

Novak, E.: Menopausal and postmenopausal 
anatomic changes in uterus and vagina, J. Clin. 
Endocr., 4: #12 575-580, December 1944. 

Novak, E.: Postmenopausal bleeding as a hazard 
of diethylstilbesterol therapy, J. A. M. A., 
125:98, 1944. 

Novak, E.: Proliferative changes in the senile 
endometrium, Am. J. Obstet. & Gynec., 42:564, 
1941. 

Papanicolaou, G. N.: Sexual cycle in the human 
female as revealed by vaginal smears, Am. J. 
Anat. (Supp.), 52:519, 1933. 

Papanicolaou, G. N., and Shorr, E.: The action of 
ovarian follicular hormone in the menopause as 
indicated by vaginal smears, Am. J. Obstet. § 
Gynec., 31: #5 806, May 1936. 

Rakoff, A. E.: The biologie characteristics of the 
normal vagina, dm. J. Obstet. § Gynec., 47: 
#4 467-494, April 1944. 

Salmon, U. J., and Frank, R. T.: Hormonal fac- 
tors affecting vaginal smears in castrates and 
after the menopause, Proc. Soc. Exper. Biol. & 
Med., 33:612-614, 1936. 

Salmon, U. J., Walter, R. I., and Geist, 8. H.: 
Effect of testosterone propionate on glycogen 
content of human vaginal smears, Proc. Soc. 
Exper. Biol. § Med., 39:467-470, 1938. 

Sevringhaus, E. L.: Treatment of the menopause, 
J. A. M. A., 116:1197-1199, Mareh 1941. 

Sevringhaus, E. L.: Therapy of the patient in 
the menopause: Endocrine methods, J. Clin. 
Endocr., 4: #12 597-604, December 1944. 

Ulfelder, H., and Meigs, J. V.: Gynecology: the 
vaginal smear, New Eng. J. Med., 237: #2 
54-56, 1947. 

Werner, A. A., and Collier, W. D.: The effect of 
theelin injections on the castrated woman, 
J. A. M. A., 100:633-640, March 1933. 

Willson, J. R., and Goforth, L.: Effect of an 
excess of ingested carbohydrate on the glycogen 
content of the vaginal epithelium, J. Clin. 
Endocr., 2:223, April 1942. 





Venographic Studies in the Postphlebitic Limb 


H. ROCKE ROBERTSON, M.D., M. SHARE, M.D., anp 
J. E. McGOVERN, M.D. 
VANCOUVER, B. C. 


HE problems involved in the manage- 
ment of cases exhibiting recurrent ul- 
ceration of the leg have been recognized 
since the earliest days of surgery. With the 
exception of those instances in which the tis- 
sue breakdown is obviously associated with 
simple varicosities of the superficial venous 
system, there has been little advance, over the 
years, in either the understanding of the basic 


Fig. 1. Injection of a superficial varicosity with pa- 
tient standing upright, demonstrating retrograde flow. 


factors in the causation of the ulcer or in the 
prevention of subsequent ulceration. 

During the past 20 years studies have been 
carried out which throw some light upon the 
abnormal physiological state associated with 
superficial varicosities. In summary the find- 
ings are as follows: 

1. Anatomical Changes: Superficial vari- 
cosities show tortuosity and an increased thick- 
ness of all the coats of the veins in some parts 
and marked thinning of the vein wall in others. 

2. Functional Changes: (a) Retrograde 
flow when the subject assumes the erect posi- 
tion (Fig. 1) ; (b) Incompetency of the valves; 
(ec) Reverse direction of flow through com- 
municating channels from the deep to the 
superficial venous system. 

Pressure Changes: Studies by Beecher’ 
in 1937 indicate that the abnormal pressure 
relationships found in varicose veins appear 
only during activity and subsequent work by 
Mayerson, Long and Giles? in 1943 confirm 
the finding that there is no difference between 
the height of venous pressure in the normal 
and varicosed saphenous veins of standing 
patients. 

4. Changes in Oxygen Content: Investiga- 
tions of the oxygen content of the blood in 
varicosed and normal saphenous veins have 
been inconclusive. Blalock in 1929* concluded 
that when ulceration is not present the venous 
oxygen content of the varicosed veins of the 
lower part of the extremity is lower than that 
of similarly placed normal veins of the oppo- 
site extremity. Holling, Beecher, and Linton‘ 
in 1938 were unable to demonstrate any dif- 
ference between the oxygen content of the 
varicosed vein and its opposite normal. De 
Takats, et al, in 1929° coneluded that the CO. 
content of blood withdrawn from varicosed 
veins was increased and the oxygen content 
decreased. Such blood also had a higher N.P.N. 
content than that from the normal veins of 
the leg. 
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Fig. 2A-2B. Miss R. E. P., age 27. Mild varicosities right leg with slight swelling right ankle. History and physi- 
‘al examination do not suggest thrombophlebitis. Venogram—Normal filling of deep veins in leg and thigh. 


The most important effect of the varicosity 
would appear to be the increased venous pres- 
sure which presumably results in increased 
capillary pressure, transudation and _ thus 
oedema. With superadded trauma and infec- 
tion, chronic ulceration may result. 

The treatment of ulceration of this type is 
generally satisfactory. Prompt healing of the 


ulcer usually follows the obliteration of the 
varicosity. 

Uleeration subsequent upon thrombophle- 
bitic involvement of the deep veins is, on the 
contrary, notoriously difficult to manage. Rela- 
tively little is known of the altered physiology 
in this condition. Some of the factors involved 
are: (1) obstruction of lymphaties; (2) vaso- 
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spasm ; (3) alteration of the venous return. 

It has been generally assumed in the writ- 
ings on the subject that, owing to the destruc- 
tion of the valves in the deep veins (which has 
been well demonstrated by experiment and 
pathologically) ,®° retrograde flow and pressure 
changes are to be found in these deep veins 
just as they are in superficial varicosities. 

With a view to confirming or disproving 
these suspicions, venographie studies have 
been carried out in this hospital on a series 
of forty patients, all of whom had histories and 
clinical findings suggesting that at one time 


Mr. R. W., age 51. Varicose veins since 1918. 
Thrombophlebitis left leg 1947—pain and swelling ex- 
tending from knee to ankle. Physical findings consistent 
with deep thrombophlebitis of leg. Venogram shows no 
filling of deep veins with dilated tortuous superficial 
veins, 


Fig. 3. 
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their deep veins had been involved by a throm- 
bophlebitic process. These venograms were 
carried out by two technics. 

Technic No. 1: Done on all patients. 

With the patient lying on the x-ray table, 
venous tourniquets are applied above the mal- 
leoli and in the lower third of the thigh; 20 ce. 
of 35 percent Diodrast are injected into a vein 
on the dorsum of the foot. The first film of the 
leg is taken when half the Diodrast has been 
injected. The second and third films are taken 
of the upper part of the leg and of the thigh 
while the remaining quantity is being injected. 
A final film is taken of the leg at the comple- 
tion of the injection, after the tourniquets are 
removed. 

By this technic, the characteristics of the 
normal venogram are as follows: 

The deep veins of the leg can be clearly seen 
as undulating, branching, well-defined chan- 
nels converging in the region of the popliteal 
vein into a single straight, clear-cut channel. 
The valves can be clearly seen in many in- 
stances. There is no flow out of the deep vein 
system (Fig. 2). 

In studying the results in involved limbs 
it was possible to demonstrate by venogram 
some abnormality of the venous system in 
every case in which a definite history of throm- 
bophlebitis had been obtained. Three main pat- 
terns have stood out: 

(a) Complete obliteration of the deep veins 
of the leg, occasionally extending up to involve 
the femoral vein (Fig. 3). 

(b) Obliteration of a localized segment in 
the deep veins of the leg or of the thigh with a 
collateral venous shunt through the superficial 
veins detouring the block (Fig. 4). 

(c) Generalized dilatation and tortuosity 
of the deep vein system without block at any 
point. In numerous films, flow from the deep 
to the superficial systems was observed and in 
several cases, incompetent communicating 
veins were demonstrated at the site of ulcera- 
tion (Fig. 5). 

Although by this technic it was possible to 
demonstrate an abnormality in the deep vein 
system of each patient who presented un- 
doubted evidence of old thrombophlebitis, 
alterations in the direction of blood flow were 
not demonstrable in spite of efforts involving 
changes of posture during the radiography. 
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Fig. 4. Mr. M. B., age 52. Thrombophlebitis right 
leg 1945 following hemorrhoidectomy and _prosta- 
tectomy. Recurrence of thrombophlebitis in 1947. Per- 
sistence of swelling since that time. Physical findings 
—gross edema, cyanosis on dependency, slow blanch- 
ing on elevation, calf tenderness. Venogram—shows 
filling of the popliteal and deep veins of the leg. The 
femoral vein is blocked at its lower end and a super- 
ficial shunt is seen circumventing the block. 


Therefore, a second technic was evolved in 
which the opaque medium could be injected 
directly into the lower end of the femoral 
vein at a time when the patient was changing 
from the horizontal to the upright position. 

Technic No. 2: Done on six patients. 

The short saphenous vein on the posterior 
aspect of the upper third of the leg is exposed 
and a No. 8 ureteral catheter is inserted into 
the vein and passed up a distance of 15 ems. 
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Mr. L. J. A., age 49. Thrombophlebitis right 
leg following appendectomy in 1917 with persistent 
swelling ever since. No ulceration. Venogram shows 
large, dilated, tortuous deep veins in leg and thigh. 


Fig. 5. 


sufficient to allow for the entry of the tip of 
the catheter into the femoral vein. The distal 
end of the lesser saphenous vein is tied off. 
With the patient lying on his back on the 
x-ray table, the table is gradually brought 
into the upright position. Injection of 20 ee. of 
Diodrast into each catheter is commenced 
when the angle of the table is approximately 
45°. After the table has reached the vertical 
position, the injection is completed and at the 
completion the first film showing the lower 
third of the thigh and the upper third of the 
leg is taken. Immediately after this, a second 
picture is taken to show the whole leg and 
finally a third film is taken to show the thigh. 
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Mr. F. F., age 67. Thrombophlebitis bilateral 
in 1901 following enteric fever. Has had recurrent 
swelling and ulceration of left leg. Examination shows 
pigmentation, eczema, and edema both lower legs 
with ulceration of left leg. Impression—thrombophle- 
bitis bilateral, more marked on left side. Venogram by 


Fig. 6. 
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Sethe. ee 

catheter technic shows marked tortuosity of both 

femoral veins and retrograde flow on both sides. On 

the right, flow is to the first valve station distally, but 

on the left there is retrograde flow to below mid leg 

with gross overflow into the superficial venous system. 
arkers are at site of tip of the catheter. 
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By this technic, it has been possible to dem- 
onstrate a definite retrograde flow of opaque 
medium in the deep veins with the patient in 
the upright position and in addition, flow from 
the deep vein system to the superficial vein 
system has been readily shown (Fig. 6). 

Retrograde flow in femoral veins in normal 
and abnormal subjects has been previously 
demonstrated by Luke’ in 1943. His technic 
involved the injection of opaque medium into 
the femoral vein at the groin below a point of 
obstruction created by compressing the vein 
against the pubis. It is felt that the catheter 
technie described above, in which there is no 
more interference with the femoral vein than 
is caused by the catheter within its lumen, is 
more likely to give information concerning the 
actual direction of flow in the vein as the 
subject’s posture changes than does Luke’s 
method. 

VENOUS PRESSURE STUDIES 

In these same patients, with the ureteral 
eatheter tied in to the lesser saphenous vein 
and passed into the femoral vein, venous pres- 
sure studies have been carried out by the fol- 
lowing technic. 








Lt. Mare involved, 
Involved. 






































£0 secs. 


Table 1 


Mr. F. F., age 67. Same case as Fig. 6. Bilateral throm- 

bophlebitis—more marked on left side. Graph shows 

a-more rapid rise in pressure on the left side on assum- 
ing the erect position. 
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Each catheter is connected by means of a 
length of tubing containing citrate solution to 
one open end of a mercury manometer. Pres- 
sure readings were made at intervals imme- 
diately after the patient has been elevated 
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Table 2 


Mr. J. D., age 58. Thrombophlebitis bilateral, more 
marked on right side, following influenza in 1918. 
Left side subsided with no recurrence of swelling. Re- 
currence of phlebitis on right side in 1921 following 
inguinal herniorrhaphy with subsequent ulceration of 
right shin, which has recurred regularly. 
Examination—Right leg edema, pigmentation, indura- 
tion, ulceration, cyanosis and bilateral superficial vari- 
cose veins. Left leg—normal. 

Venogram Technic No. 1—all channels visualized— 
ragged appearance of right femoral vein. 


from the horizontal to the vertical position on 
the x-ray table. Pressure recordings obtained 
in two cases are shown in Tables 1 and 2. 

No conclusions can be drawn from the find- 
ings in these two cases. It would appear that 
in a thrombophlebitic limb with retrograde 
flow, the rise in venous pressure to the max- 
imum takes place more rapidly than in the 
opposite relatively normal limb. The differ- 
ence, however, was not sufficiently great in 
these cases to establish this fact. Further 
studies are being carried out. 

With this technic it is not easy to study the 
effect of exercise upon the venous pressure 
which is unfortunate, for, as previously ob- 
served, in superficial varicosities significant 
pressure difference between the normal and 
the involved side are observed only during 
activity. 
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These venographic and venous pressure 
studies indicate that there are various types of 
abnormalities in the deep and superficial veins 
of the postphlebitic extremities. It would seem 
that the rational treatment of any particular 
case would vary with the type of abnormality 
present and that to apply a single form of 
treatment such as femoral vein ligation and 
superficial stripping, ete. is not reasonable. 
Inasmuch as physical examination, in itself, 
yields little differential information, it might 
be worthwhile to study such cases by methods 
as described above and to apply treatment as 
indicated by the findings. For example: if ven- 
ograms should reveal a block in the superficial 
femoral vein, it is unlikely that ligation of this 
vein will benefit the patient. If, on the other 
hand, venograms reveal that the deep system 
is dilated, tortuous and shows retrograde flow, 
then it is probable that femoral vein ligation 
will result in improvement. 

With this in mind, a series of cases is now 
being undertaken in which the form of treat- 
ment will be individualized for each case de- 
pending upon the findings of these various 
studies with the hope that the results of ther- 


apy will show some improvement. In this pres- 
entation the other factors of importance in the 
study of the post thrombophlebitic extremity 
(viz. vasospasm and lymphatic obstruction) 
have not been considered. 


SUMMARY 


The abnormal anatomical and functional 
changes in superficial varicosities are reviewed. 
It is pointed out that there is little such fac- 
tual knowledge published regarding the deep 
vein system in the post thrombophlebitic limb. 
Venographie studies are presented to demon- 
strate : 

(a) the various types of involvement of the 
deep veins in the post thrombophlebitie limb, 
and 

(b) retrograde flow of the blood in some of 
these extremities. 

Incomplete venous pressure studies are pre- 
sented suggesting that there is a slight rate 
increase of the rise of venous pressure in an 
involved limb, as compared to its opposite 
normal, as the subject assumes the erect posi- 
tion. A possible practical application of these 
tests is suggested. 
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RIASSUNTO 


Dopo avere passato in rassegna le modifica- 
zioni anatomiche e funzionali che ricorrono 
nelle vene varicose superficiali, |’A. richiama 
Vattenzione sopra il fatto che scarse sono 
tuttora le nostre conoscenze sopra la cireola- 
zione venosa profonda negli arti colpiti da 
tromboflebiti. Questa lacuna e’ parzialmente 
colmata dalle ricerche venografiche condotte 
dall’A., le quali dimostrano vari tipi di modi- 
ficazioni delle vene profonde, con un frequente 
flusso retrogrado del sangue. Esami inecompleti 
della pressione venosa sembrano dimostrare un 
piu’ notevole aumento—in confronto con 
arto opposto, normale—col passare dalla sta- 
zione orizzontale alla stazione eretta. Questo 
fenomeno potrebbe trovare un’applicazione 
pratica. 


SUMARIO 


Kl autor hace una revista de los cambios 
abnormales, tanto anatomicos como funcio- 
nales, en las varicosidades superficiales. Tam- 
bien llama la atencion a lo poco que se ha 
publicado con respecto al sistema venoso 
profundo en las post-tromboflebitis de la 
extremidad inferior. Se han _ presentado 
estudios venograficos para demostrar: (a) los 
diferentes tipos de afeccion de las venas pro- 
fundas en las extremidades post-trombofle- 
biticas, y (b) la cireulacion retrograda en 
ciertas extremidades. Tambien se ha _ pre- 
sentado estudios de la presion venosa, y que 
indican que esta presion aumenta ligeramente 
mas en las extremidades afectadas, que en 
las normales, durante el acto de pararce del 
paciente. Finalmente el autor sugiere la 
posible aplicacion practica de estas pruebas 
clinicas. 


SOM MAIRE 


Les changements anormaux fonctionnels et 
anatomiques que présentent les varices super- 
ficielles sont passées en revue. L’auteur nous 
dit que nous sommes peu renseignés sur 
l'état des veines profondes dans les extrémités 
thrombophlébitiques et sur la_ circulation 
sanguine rétrograde dans ces extrémités. I 
présente des études vénographiques pour 
démontrer ; 

1. Les différentes lésions des veines pro- 
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fondes dans les l’extrémité post thrombo- 
phlébitiques. ; 

2. La cireulation sanguine rétrograde dans 
certaines de ces extrémités. 

Une étude de la pression veineuse incom- 
pléte est presentée, suggérant qu’il y a une 
augmentation légére de la pression veineuse 
dans l’extrémité attaquée comparée a l’autre 
extrémité, quand le malade prend la position 
debout. L’auteur suggére l’application pra- 
tique que nous pouvons faire de ces études. 
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Fascial Necrosis 


A New Symptom-Complex Amenable to Surgery 
Combined with Penicillin Therapy 


KENNETH W. STARR, M.B., F.R.C.S., F.A.C.S., F.R.A.C:S. 
SYDNEY, AUSTRALIA 


HE condition of infective necrosis of 

fascial septa and aponeurotic sheaths as a 

cause of persistent soft tissue sinuses, 
does not appear to have received the attention 
which it merits. The organism responsible for 
the fascio-aponeurotic necrosis is most com- 
monly a coagulase-positive hemolytic staphylo- 
coccus aureus. Attention was first drawn to 
this condition in 1945! in a report of six cases. 
McCafferty and Champ Lyons? have referred 
to the occurrence of fascial necrosis following 
infective streptococcus gangrene. In view of 
the common symbiosis of the staphylococeus in 
this condition, it is not unlikely that the latter 
organism may be causal in their reported cases. 

From a review of the cases presented in the 
protocols it would appear that this condition 
possesses the following characters : 

1. The fascio-aponeurotie zones of the body 
are mainly affected, viz., thigh, axilla, palm, 
sole, lumbodorsal region. 

2. A subcutaneous collection of seropuru- 
lent fluid or pus accumulates over many weeks 
or months without serious deterioration of the 
patient’s condition. In the majority of cases it 
is associated with a previous sinus or wound, 
but in some cases it may arise without appar- 
ent cause. 

3. This fluid approaches the surface as a 
soft purplish fluetuant area which is exqui- 
sitely tender. There is a wide area of surround- 
ing edema and inflammation. Mild pyrexia 
may occur at this stage (99°-101.5°F.). 

4. The fluctuant area discharges, or is in- 
cised, and a quantity of pus or seropurulent 
fluid is evacuated and a residual sinus con- 
tinues to drain. In one case, this purplish 
fluetuant area subsided. It is usually at this 
stage that the patient first presents for treat- 
ment. 

5. A eulture taken from the fluid in most 
cases reveals a hemolytic staphylococcus au- 


reus which is coagulase-positive. (All cases 
have been carefully tested for tuberculous 
infection, with negative results. ) 

6. The process may repeat itself so that 
many sinuses may be present. This is more 
liable to occur if repeated surgery has been 
undertaken for the eradication of the sinus. 

7. In the well established condition, con- 
trast radiography by the instillation of lipio- 
dol reveals a sinus which is remarkable for 
its length and tortuosity in the thigh and loin 
(Figs. 1, 2, 3). No bony lesion can be detected 
on radiographic examination or on probing. 
The superficial nature and multiplicity of the 
sinuses in other areas renders contrast radiog- 
raphy impossible. 

8. In these cases eradication of the sinus 
without penicillin therapy (or with systemic 
penicillin only) has resulted in failure, with 
recrudescent infection. The use of local peni- 
cillin instillation following operation is im- 
perative and a solution of adequate potency 
must be employed. Our clinical investigations 
reveal that strengths of 2500 to 5000 units per 
ee. are necessary to control recrudescence of 
infection. In other words, the pathogenic 
staphylococci enjoy a high degree of resistance 
to penicillin. It is important to irrigate the 
sinus thoroughly with a penicillin solution of 
adequate strength for three to four days be- 
fore operation and after operation until infec- 
tion has abated. No radical operation should 
be undertaken in the presence of active infec- 
tion. 

9. If the sinus is laid widely open, it is 
evident that the subcutaneous layer of fascia 
or aponeurosis is thickened and _ necrotic 
(Fig. 4). 

It is frequently covered with granulations 
which permeate between the fibers of the apo- 
neurotic sheet. The fascia is thick, dead white 
or mottled, and has lost its natural lustre. This 
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state of affairs extends widely throughout the 
fascial sheet and appears to involve it through- 
out the anatomical limits. In the thigh and 
flank the sinus lies deeply against the bone 
at the attachment of the fascia. The lesion is, 
in fact, a fascial sequestrum and the ineffi- 
ciency of systemic penicillin therapy is ex- 
plained because penicillin is ineffective in the 
presence of dead tissue and infection by staph- 
ylocoeei requires a very high local concentra- 
tion to obviate recurrence. 

10. Provided that the dead tissue is com- 
pletely excised, and that the infection is ren- 
dered quiescent before and after operation by 
adequate penicillin therapy, the condition rap- 
idly improves and cure results. If these re- 
quirements are not fulfilled, recrudescence 
oceurs with the development of fresh sinuses. 


CASE REPORTS 


Case 1: In February 1943 a soldier was seen 
with several persistent sinuses in the center of the 
right palm, the skin being thickened and edematous 
and adherent to the underlying fascia. Staphylocoe- 
cus aureus was cultured from the seropurulent 
discharge. He had had two previous operations to 
pay open the sinuses, but the condition had rapidly 


recurred. Through wide incisions along the palmar 
creases, and without penicillin, radical removal of 
the whole palmar fascia was undertaken from the 
base of the fingers to the transverse carpal liga- 
ment. Recrudescence of the infection occurred at 
the wrist and the soldier was boarded out of the 
Army and returned to his own State with three 
persisting sinuses. 

The dead white swollen appearance of the fascia 
at operation first drew attention to the nature of 
this condition and the difficulties attending its 
management. 

Case 2: A young lady, age 20, had been under 
treatment for a recurrent axillary furunculosis of 
two years’ duration. The repeated formation of 
abscesses which discharged, had failed to respond 
to radiotherapy by a dermatologist, to autogenous 
vaccines and to systemic penicillin therapy. 

I first saw her after she had been in hospital 
for six months and in both axillae the skin was 
puckered, hard and adherent to the underlying 
axillary fascia. There were many discharging sinuses 
and from these the culture invariably returned the 
hemolytie staphylococcus aureus. Systemic peni- 
cillin therapy (50,000 units third hourly) was 
commenced two days before operation and con- 
tinued for eight days after operation. The affected 
skin was excised, together with the entire under- 
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Fig. 1. Contrast radiography by lipiodol instillation 

into sinus of left thigh. The external opening is visible 

and the widely ramifying axial sinuses are revealed 
close to the femur. (Case 6). 


lying axillary fascia which was thickened, dead 
white and necrotic. The exposed soft tissues were 
covered by a rotation flap from the posterior 
axillary fold. 

Skin sutures of No. 35 8.S. Wire were employed 
throughout, but no local penicillin therapy was 
used. On the third day the suture lines were red- 
dened and multiple small stitch abscesses, growing 
hemolytic staphylococcus aureus on culture, were 
evident. It was obvious that systemic penicillin 
therapy had not controlled the recrudescent infee- 
tion and local therapy was therefore commenced 
by continuous irrigation through tubes under each 
flap, employing a penicillin drip containing 5000 
units per ce. Healing was rapid and oceurred in 
two weeks. 

Follow-up for three years has revealed no re- 
crudescence. 

The course of events in this case indicated to 
us in 1943 that systemic therapy could not control 
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this staphylococcal infection and thenceforward 
all cases were managed by combined surgery and 
local penicillin therapy, in addition to systemic 
administration. 

Case 3: A fallen soldier was sprayed with a 
Japanese tommygun at close quarters, the bullets 
perforating the left thigh. Persistent sinuses re- 
sulted, for which three unsuccessful operations had 
been performed. The sinuses presented on the 
medial aspect of the left thigh and a probe could 
readily be inserted for a distance of 12 inches 
through each sinus. Lipiodol instillation showed a 
long axial sinus lying against the bone on the 
medial side of the linea aspera and extending from 
the lesser trochanter to the medial condyle. This 
sinus communicated with the surface at three sites. 
Hemolytie staphylococcus aureus was grown from 
the eulture. Local penicillin therapy (2500 units 


Fig. 2A. 
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per ce.) was commenced four days before opera- 
tion and the seropurulent discharge rapidly di- 
minished. 

At operation radical eradication of the whole 
aponeurotic envelope of the middle half of the 
thigh and the medial intermuscular septum (the 
walls of Hunter’s canal included) was performed. 
8.8. Wire sutures were employed throughout. The 
subcutaneous wound, measuring 17 inches by nine 
inches, healed by first intention except where the 
irrigating tube sinuses remained for a period of 
two weeks. 

For three years after operation he has remained 
perfectly well and performs heavy work. 

Case 4: A persistent sinus in the right axilla 
resulted from a grazing bullet wound eight months 
previously in a 24-year-old soldier. Two previous 
operations to remove the sinus had been performed. 


Fig. 2B. 


2A. Contrast radiography by lipiodol instillation. The external sinus is evident at the left and the complex 
sinus is revealed extending from the 12th rib to the iliac crest (Case 8). 
. 2B. Lateral view, illustrating the situation of the sinus against the lumbar transverse processes (Case 8). 
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In the depths of this short sinus, necrotic axillary 
fascia could be seen. Owing to the difficulty of irri- 
gating this sinus, penicillin powder was insufflated 
four times daily for four days before operation. 
Hemolytic staphylococcus aureus which was present 
at the beginning of the preoperative treatment had 
almost disappeared at the time of operation and 
the sinus and surrounding skin were widely excised. 

The amount of axillary skin remaining was in- 
adequate to close the wound. A rotation flap was 
designed from the lateral chest wall to cover the 
defect, stainless steel wire sutures being employed 
throughout. The wound was irrigated continuously 
for five days with penicillin solution (5000 units 
per ee.) and healing by first intention was secured. 
Full abduction of the shoulder being restored in 
two months. 

Case 5: An old axillary sear, following a shrap- 
nel wound, in a soldier, age 32, was excised by a 
colleague and the wound broke down with con- 
siderable staphylococcal infection, the axillary 


fascia being exposed for two square inches. The 
management was almost identical with that de- 
seribed in Case 4. Healing by first intention oc- 
curred. 

Case 6: A soldier, age 28, had been wounded by 
a bullet 16 months previously in the lateral upper 
part of the thigh. The funnel-shaped sinus was 


five inches long. By lipiodol instillation the deep 
tracks were shown to extend up and down the 
thigh on the lateral side of the linea aspera for 
10 inches. Hemolytic staphylococcus aureus was 
grown on culture from the sinus. Preoperative ir- 
rigation with penicillin solution (2500 units per 
ce.) was undertaken and operation was performed 
on the fifth day. The entire lateral intermuscular 
septum of the thigh was removed, special care 
being taken to preserve the lateral femoral artery 
and nerve. Postoperative irrigation was under- 
taken for nine days and healing was complete in 
16 days. Follow-up for three years has shown a 
complete cure. 

Case 7: The right antecubital fossa of a soldier, 
age 34, was a searred mass as the result of a gun- 
shot wound 10 months previously and three opera- 
tions were undertaken to cure discharging sinuses. 
The elbow was practically fixed in 50° of flexion. 
Hemolytic staphylococcus aureus was cultured 
from the sinuses. Preoperative irrigation with 
penicillin solution (2500 units to the ce.) was un- 
dertaken for five days before operation. Radical 
removal of the entire antecubital fascia, with spe- 
cial eare to include the entire lacertus fibrosus, was 
undertaken. The resulting skin defect was covered 
by rotating a large flap upwards from the volar 
aspect of the forearm and inserting irrigation tubes 
at the upper and lower ends of the flap. Primary 
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healing was secured in two weeks and a full range 
of movement was restored in two months. 

Case 8: Male, age 29, was off work two weeks 
in August 1943, with rheumatism in the left flank. 
He was in the hospital for five weeks before a long 
perinephric abscess was opened and drained. Drain- 
age continued for two months through the incision 
and then he remained healed for six months. In 
1944/5 the flank wound has opened and discharged 
on four oceasions, all such incidents being accom- 
panied by fever 102/3° F., the local swelling under 
the wound being exquisitely tender until discharge 
occurred. 

In April 1945, he was readmitted to the hospital 
with a discharging sinus. He was extensively in- 
vestigated for granulomatous infection (syphilis, 
tuberculosis or actinomycosis). On each occasion 
hemolytic staphylococcus aureus was grown. Uro- 
logical investigation revealed no renal abnormality, 
but lipiodol instillation showed a long paraverte- 
bral sinus extending from the 12th rib to the 
iliae crest. One million units of penicillin were ad- 
ministered and the sinus explored and excised, 
although no definite cause was found at operation 
for its persistence. The wound healed and remained 
closed until November 1945, when he was _hos- 
pitalized with a recrudescence. He was again ex- 
tensively investigated. 

The same program was necessary in February 
1946, April 1946, and June 1946. When I first saw 
him in June 1946, he had two discharging sinuses 
in the left flank under an old perinephrie wound. 
Hemolytic coagulase positive staphylococci were 
revealed on culture from the discharge. 

He looked very well and no constitutional dis- 
turbance appeared to have resulted from his long 
history. Lipiodol instillation showed much the 
same condition (Figs. 2A and 2B) as in April 
1945. After one week of preparation the sinus was 
excised, including the entire middle layer of the 
lumbodorsal fascia from the 12th rib to the iliae 
fossa, where further surgery was prevented by the 
presence of the femoral nerve. Postoperative in- 
stillation of penicillin solution (5000 units to the 
ce.) was continued for nine days, and he was dis- 
charged from the hospital on the 15th day. Two 
months later he complained of considerable ten- 
derness in the left iliac fossa and feverishness 
(temp. 102.5°). He was admitted to hospital and 
two million units of penicillin were administered. 
The wound discharged from the lower end, and it 
was evident that there had been failure to remove 
the entire area of the affected fascia. 

In January 1947, the remainder of the fascia 
was removed, taking great care to dissect the 
femoral nerve. Considerable difficulty was encoun- 
tered at the arches, from which the psoas muscle 
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arose and it was felt that some dead facia had 
been left in these areas. This was obvious in the 
postoperative period, for the wound again dis- 
charged through the lower sinus on two occasions 
during the ensuing eight months. 

He has remained healed since November 1947. 
In all, 16 cultures returned a hemolytic staphylococ- 
cus aureus. On four oceasions a thorough in- 
vestigation was undertaken for the possibility of 
tuberculous infection, with negative outcome. 

Case 9: A girl, age 19, had slipped and fallen 
against a step injuring her left hip six months 
previously. The hip was painful but its movement 
was not limited, and she was treated by physio- 
therapy, including shortwave and infra-red, during 
the ensuing six months. She had not improved and 
had begun to limp during the previous six weeks. 
When she was first seen, the left: thigh was con- 
siderably swollen from the buttock to the lower 
third behind the iliotibial tract. At this lower point 


Fig. 3. Contrast radiography by lipiodol instillation. 
The sinus has been injected from below and reveals its 
complex character in the thigh and an upward exten- 
sion to the iliae crest under the iliotibial tract (Case 9). 
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a fluctuant area could be detected which was ex- 
tremely tender. There was no fever, but a mild 
neutrophil leucocytosis (12,000 white cells per em.) 
persisted. The fluctuant area was aspirated under 
anesthesia and a considerable quantity of sero- 
purulent fluid was readily withdrawn for culture. 
This latter proved quite sterile. The needle pune- 
ture was enlarged and a drainage tube inserted. 
Copious drainage of seropurulent fluid continued 
for three to four weeks. 


The following investigations were carried 
out: 
B. Count R.B.C. 4.2 x 10° 
W.B.C. 12,000 (86 per- 
cent neutrophils). 
13 mgms. percent. 
Sterile. 


Blood Urea 
Blood Culture. . 
Culture from 
Discharge Sterile, including Lowen- 
stein’s medium and guinea 


pig inoculation. 


Biopsy from the sinus revealed an inflammatory 
infiltration of the wall, with considerable edema, 
histioeyte response and many neutrophils. No 
giant-celled systems were seen. Lipiodol instillation 
(Fig. 3) revealed an extensive sinus in the outer 
part of the thigh, its extent corresponding to that 
of the upper two-thirds of the iliotibial tract. She 
then was seen by Mr. H. R. G. Poate, who con- 
curred in the diagnosis, and an operation was 
undertaken. The long granulating sinus and the 
underlying necrotic iliotibial tract was excised 
widely after one week of preoperative penicillin 
irrigation. The postoperative course was unevent- 
ful, irrigation tubes being removed on the seventh 
day, and healing was complete in three weeks. There 
has been no recrudescence. 

Case 10: A 36-year-old soldier sustained a trans- 
verse bullet wound of the lower trunk in August 
1944. The bullet had shattered the right iliae bone, 
traversed the bladder and emerged through the left 
upper thigh. He had been under treatment for the 
urological condition, which resulted from gross uri- 
nary tract infection, and had stones removed from 
one kidney two months before he was seen in 1946. 
During the previous two years, he had had two 
attacks of swelling in the upper and inner part of 
the left thigh below the inguinal ligament. On each 
occasion the swelling was about the size of an egg, 
and was associated with the bullet track. 

For about three weeks the area would become 
increasingly tender and the overlying skin at first 
rosy and then purplish. On the first occasion a 
small amount of seropurulent discharge was 





VOL. XII, NO. 4 


present, which revealed the hemolytic staphylococ- 
cus aureus on culture. On the second occasion the 
lesion subsided with penicillin therapy. In view of 
the importance of his urological state, surgery was 
not advised for the thigh lesion, and his condition 
has remained quiescent during the last two years. 

Case 11: Female, age 34, had a high ligation op- 
eration performed for the cure of her varicose 
veins in January 1948. She states that the ligation 
was combined with the injection of ethamoline and 
that on the fifth day the wound became red and 
swollen, and discharged seropurulent material 
when two sutures were removed. Apart from her 
pain and tenderness she was not particularly ill. 
She left the hospital with a discharging sinus at 
the medial end of the wound and on five occasions, 
during the last year, recrudescence of the infection 
has oeeurred with purplish induration of the af- 
fected area and purulent discharge for a period 
of two to three weeks. On each occasion the dis- 
charge has grown hemolytic staphylococcus aureus 
on culture. Lipiodol instillation shows a short stout 
sinus, which passes upwards and inwards to the an- 
terior surface of the fascia lata on the medial side 
of the femoral vein. 

Operation was performed and an area of fascia 
lata, about two and one-half inches in diameter, 
was eradicated from the medial side of the femoral 
vein. A hematoma subsequently formed in the 
wound and serous discharge occurred for about 
two weeks. In the center of the granulating sinus, 
in this ease, was a portion of a silk suture which 
may have been the original cause of the primary 
staphylococeal infection. 


PLAN OF TREATMENT 


1. The blood values of the patients were 
restored when necessary. No surgical interven- 
tion was undertaken unless the hemoglobin 
value, red blood cell count and hematocrit 
estimations were normal. This demanded b!ood 
transfusions in three cases. 

2. Great care was taken by general and 
local examination of all the features to ensure 
that the cause of the condition was local. How- 
ever, it was more difficult to assign the condi- 
tion to the eategory of fascial necrosis. The 
history of the repeated failure of surgery and 
chemotherapy to cure the condition, the pres- 
ence of the sinuses where fascio-aponeurotic 
envelopes are to be expected (axilla, thigh, 
forearm, loin, palm), the absence of a bony 
lesion on x-ray examination, the revelation 
of a deep racemose sinus on lipiodol investiga- 
tion, and the recovery of hemolytic staphylo- 


STARR: FASCIAL NECROSIS 


Fig. 4. At ‘‘A,’’ a pair of scissors is lying in the 

granulating sinus. The zones ‘*‘B’’ (edematous fat) 

and ‘‘D’’ (portion of the vastus lateralis muscle) 

demarcate the white thickened facia of the iliotibial 
tract (c). 


coccus aureus from the pus, made possible 
the predication of the dead fascia as the etio- 
logical factor. 

3. Preoperative instillation of penicillin 
solution (2500-5000 Oxford units per ce.) was 
employed for three to seven days until the 
infection was controlled and the culture ma- 
terial yielded no (or very few) staphylococci. 

4. In the early cases depot doses of sulpha- 
merazine were employed for 24 hours before 
and for two days after operation. Lately depot 
and maintenance intramuscular dosage with 
penicillin has also been employed. The uni- 
formity of success with either drug seems to 
indicate that the local and not the systemic 
chemotherapy is of the greater importance. 

5. At operation a wide exposure is neces- 
sary, and all sinuses should be made to com- 
municate with the main approach. When the 
skin and fat are undermined, the fascia is 
exposed. The fat is often hard and edematous, 
and primary healing in these eases is difficult 
to secure unless all such affected fat is excised. 
The dead white or mottled appearance of the 
fascia is widespread. It is thickened and hard 
to the touch, being in fact a “fascial seques- 
trum.” Its eradication is essential to a good 
result, and as the condition appears to involve 
anatomical septa and envelopes, this has been 
possible in these cases. Moreover, the location 
of indispensable anatomical structures can be 
predicted and their preservation ensured. The 
resulting cavity is often very large, but its wall 
is not infrequently composed of muscle bellies, 
and heals rapidly. 

6. Tubes are inserted into the cavity for 
postoperative local penicillin therapy. This is 
required for about seven days in our expe- 
rience, and it was found advisable to employ 
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the preoperative strength of 2500 units per 
ee. twice a day in mild infections, and 5000 
units per ec. continuously in virulent infec- 
tions. 

7. No buried sutures were inserted unless 
for the ligation of large vessels. The wound 
was closed with interrupted stainless steel wire 
sutures which were left in situ for two weeks. 
No hesitation was felt in performing skin 
plastic operations, (especially in the axilla 
antecubital fossa) to provide primary closure 
without tension at the suture line. 


SUMMARY 


Infective necrosis of fascia and aponeurosis 
due mostly to staphylococeal infection is de- 
scribed with 11 cases reported. The frequency 
with which the condition is manifested as per- 
sistent soft tissue sinuses is emphasized. A plan 
outlining the essential features of its manage- 
ment by surgery and local and systemic peni- 
cillin therapy is discussed. 


RIASSUNTO 


Deserive 11 casi di infezioni necrotiche 
delle fascie e delle aponeurosi, per lo piu’ da 


stafilocoechi. Richiama l’attenzione sopra la 
frequenza con la quale queste infezioni si ma- 
nifestano attraverso seni fistolosi delle parti 
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molli. Delinea un piano ecurativo che combina 
la eura chirurgica all’uso locale e generale di 
penicillina. 


SUMARIO 


El autor reporta once casos de infecciones 
necrosantes de las aponeurosices que, segun 
el, se deben las mas de las veces al stafilococo 
y se manifiesta muy frecuentemente en la 
forma de senos persistentes. Tambien discute 
su plan de tratamiento de estas infeecciones 
por la cirujia y el uso loeal y sistemico de la 
penicilina. 


SOM MAIRE 


La nécrose infectieuse des fascias et des 
aponévroses est principalement di a l’infee- 
tion staphyloccique. L’auteur rapporte deux 
eas. Il attire notre attention sur la fréquence 
dans lesquelles cette condition se manifeste 
par des sinus persistants des tissus moux. II 
décrit une méthode a employer dans le 
traitement de cette complication. II discute 
V’emploi simultané de la chirurgie locale et de 
la penicilline constitutionnellement. 
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Newer Concepts in the Anatomy and Treatment 
of Varicose Veins 


N. GARBER, M.B., Ch.B., F.R.C.S., F.1.C.S. 
JOHANNESBURG, SOUTH AFRICA 


HE treatment of varicose veins was, 
until recent years, regarded with a great 
deal of complacency. The disorder did 
not menace life, and mainly only women were 
affected. The advent of the war, however, and 
its demand for man-power, emphasized the 
disability engendered in both sexes. 

R. Rowden Foote,’* in a painstaking survey 
of invalidism occasioned by varicosities, re- 
corded that 10 percent of all hospital admis- 
sions in Great Britain during the vears 1942 
and 1943 were in this category. Complaints 
of varicose origin were the second largest 
eroup dealt with by the Emergency Medical 
Service. 

I hope to clarify this problem by describing 
the measures I have employed at the Varicose 
Vein Clinic, Johannesburg General hospital, 
and in private practice during the past eight 
and one-half years. Since the successful ther- 
apy of any disorder is necessarily linked to 
the anatomy of the region affected, a review 
of the venous anatomy, normal and aberrant 
of the lower limb will be given. 


VENOUS ANATOMY IN NORMAL AND VARICOSE 
LIMBS 


Before considering these pathways, I 
should like to pay tribute to certain investiga- 
tors whose outstanding researches form, in my 
opinion, the basis of current attempts at per- 
manent obliteration of varices. Though in 
none of my papers have I dealt exclusively 
with venous anatomy, in all of them is ex- 
pressed my corroboration of, and indebtedness 
to the work of those who have gone before 
and paved the way. I refer to the epochal 
studies of Daseler* and his associates, of Ho- 
mans?” and Stalker and Heyerdale*? on the 
importance of the groin anatomy in relation 
to the great saphenous, its highest tributaries, 
and the femoral vessels; the masterly exposi- 
tion by Sherman” of the relation of the great 
saphenous to the fascia lata and the perforat- 
ing veins connecting the saphenous to the 


femoral; also the revelations of Linton?" in 
regard to the numerous channels coneatenat- 
ing the surface veins with the deep in the ealf. 


THE NORMAL LIMB 


Venous Drainage from the Above is Medi- 
ated by: (1) the deep veins; (2) the surface 
veins; (3) the communicating or perforating 
veins. 

1. The Decp Veins: These are the anterior 
and posterior tibial, peroneal, popliteal, and 
femoral veins, from which the blood courses 
along the external iliac and common iliac 
veins through the inferior vena cava to the 
heart. Reflux to the femoral vein is obviated 
mainly by two sets of cup-shaped valves in the 
external iliac vein.’ Similar valves in the 
femoral itself and firm support of the vessel 
by the surrounding musculature are adjunct 
measures. 

2. The Surface Veins: These are: (a) the 
great saphenous; b) the small saphenous; 
¢) isolated perforating and accessory per- 
forating veins. 

a) The foremost is the great saphenous, 
which transmits part of its blood through the 
fossa ovalis to the femoral vein, and the re- 
mainder along the communicating veins to 
the deep vessels of the calf and thigh. The 
mechanism in the latter case is one of aspira- 
tion®'—blood flowing along the communieat- 
ing veins towards the limb center in response 
to the negative pressure created in the pos- 
terior tibial and femoral veins during muscu- 
lar contraction. Of the greatest interest are 
the investigations of Sherman,*®? who demon- 
strated conclusively that the saphenous is 
frequently of a duplicate or triplicate nature, 
one channel lying deep and the others super- 
ficial to the deep fascia, the elements fusing 
in the groin, or in the upper third, or even 
lower third, of the thigh. This observation 
will be treated in greater detail. 

Reflux from above is prevented by the 
valves in the external iliac vein® and from the 








length of the femoral by similar valves in the 
communicating vessels. The integrity of the 
great saphenous is further safeguarded, 
though to a lesser extent by the saphenous 
valve immediately distal to the sapheno- 
femoral opening and by 12 or so valves dis- 
tributed throughout the length of the vessel. 
In addition, the healthy construction of the 
vessel’s wall militates against pathological 
dilatation of its lumen. Both saphenous wall 
and valves are, however, of lesser moment 
than the valves in the external iliac and in 
the communicating veins. 

b) Next in importance is the small saph- 
enous, which transmits the bulk of its con- 
tents to the popliteal vein, and a smaller 
volume via the peroneal communicating veins 
to the peroneal vein itself. The various modes 
of origin and termination are enumerated 
later. Reflux is prevented by a valve in the 
small saphenous, close to the sapheno- poplit- 
eal junction and valves in the peroneal com- 
munieating veins. 

ec) Also deserving of mention are isolated 
perforating veins which occur in the gluteal, 
posterior thigh, and ealf regions. These drain 
into the inferior gluteal, femoral, or posterior 
tibial veins respectively, but fail to attract 
notice until they have undergone varicose 
transformation. 

d) Finally, the accessory perforating veins 
of Sherman*’ demand attention, for they too 
become noticeable when varicose. They occur 
as one or two vessels on the antero-medial 
aspect of the thigh frequently in relation to 
a previously obliterated great saphenous. They 
do not, however, communicate with the latter, 
but discharge into the perforating veins of 
the thigh. Reflux is prevented by intra-luminal 
valves. 

3. The Communicating or Perforating 
Veins: These vessels offer an indirect exit 
to the blood in the great and small saphenous 
veins, for they bridge the gap between these 
and the deep veins. Since they normally per- 
mit only a one-way flow,** i.e. towards the 
center of the limb, it is patent that their 
harmonious function is indispensable to the 
integrity of the surface veins. Once the per- 
forator valves deteriorate, the surface veins 
become rapidly varicose. In fact, such valvu- 
lar incompetence is a most important, if not 
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outstanding, cause of recurrence after oblit- 

eration of varicosities. 

In view of their singular position in the 
vascular economy of the limb, the communi- 
cators are deserving of more detailed elabora- 
tion, and I erave your indulgence while re- 
ferring to their number and situation. Two 
groups exist, those in the thigh demonstrated 
by Sherman,*® and those in the calf revealed 
by the work of Linton.*® 

The Thigh Communicating Veins: These 
coneatenate the great saphenous to the fem- 
oral. They are: 

1) The Mid-Hunter canal vein which leaves 

the femoral opposite the midpoint of 
Hunter’s canal to pass downwards and 
inwards and join the saphenous deep to 
the deep fascia. 
The geniculate plexus perforator, a 
plexus of veins uniting both saphenous 
and femoral immediately above the 
level of the patella. 
3) A lesser important vessel, the subsar- 
torial plexus vein, which connects three 
struectures—the two perforators previ- 
ously mentioned, and the great saph- 
enous. 
A rare perforator that fuses with both 
saphenous and femoral in the upper 
thigh, and may effect recanalization of 
the former 6 to 8 em. below the sapheno- 
femoral junction. This vessel has also 
been encountered by Lyall, and by my- 
self. 

The Calf Communicating Veins: The follow- 
ing is an abridgement from Linton: 

1) The posterior tibial communicating 
veins (or medial group): three sets of 
channels draining into the posterior tib- 
ial veins in the upper, middle and lower 
ealf. They communicate also with the 
great saphenous. 

The anterior tibial communicating veins 

(or anterior group) : three sets of chan- 

nels, medial, central or lateral groups, 

whereof the last is the most important. 

They unite the anterior tibial to both 

great and small saphenous veins. 

3) The peroneal communicating veins (or 
lateral group) : 5 to 6 in number commu- 
nicate with the small saphenous. 

The popliteal communicating vein. Fre- 
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quently, though not constantly present, 
it arises from the popliteal vein between 
the heads of the gastrocnemius and 
descends with the sural nerve to the 
middle third of the calf. It pierces the 
deep fascia at this level to join the more 
superficial small saphenous. 

When the communicating veins are incom- 
petent, the medial group is at fault in 80 
pereent of cases, the anterior group in 15 per- 
cent and the lateral group in five percent. 
Linton further indicated that the medial 
group consisted of short, wide, transversely- 
disposed channels, while Boyd? commented 
on the ease with which sclerosing fluid could 
enter the vessels following injection into the 
great saphenous. 


THE VARICOSE LIMB 


The venous pathways of the varicose limb 
in no way differ from those of the normal 
member. The direction of the stream in the 
surface veins is, however, altered. Gravita- 


tional flow down these vessels, especially the 
great saphenous, is partly or totally unim- 
peded owing to a congenital valvular deficit 


followed by relaxation of the saphenous wall 
as indicated below. 

(1) The external iliac valves are absent 
or diminished in number. Normally the in- 
ferior vena cava and common iliac veins 
are devoid of valves while the external iliac 
and femoral veins above the saphenofemoral 
confluence should contain two sets of semi- 
lunar valves. Eger and Caspar’ discovered 
that in 36.8 percent of dissected cadavers, the 
expected valves were missing. This deficiency 
was twice as marked on the left side as on the 
right. In their opinion this valvular paucity 
renders the individual correspondingly liable 
to the development of varices, since a column 
of blood from the heart downwards is neces- 
sarily supported by the frail saphenous valves 
guarding the saphenofemoral junction. 

Friedrich’s'® observation corroborates the 
foregoing. In dissections of 185 cadavers he 
found that valves were absent in 35 percent of 
external iliae veins. 

(2) Valves in the great saphenous of vari- 
cose subjects aggregate only one sixth of those 
normally present. This fact was recorded by 
Hodge*' and his associates, who slit open and 
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examined great lengths of saphenous veins 
removed by excision. 

(3) Valves in the communicating veins, 
either early or late in adult life, become 
incompetent, again owing to some congenital 
developmental aberration. The reversal of 
flow is obvious to anyone who has exposed 
incompetent communicating vessels at opera- 
tion. Such valvular incompetence may be 
quixotic in occurrence, involving the great 
saphenous alone or one of its groin tributar- 
ies. It may affect only the small saphenous 
or an isolated perforating vessel to the exclu- 
sion of the major subcutaneous veins. 

(4) Degeneration of the venous wall with 
consequent relaxation occurs in predisposed 
subjects with the passing of time, in similar 
fashion to the development of herniae, haem- 
orroids, cataracts, ete. Such is the opinion of 
McPheeters.** The tendency to degeneration 
is inherited in 50 percent of cases, though 
clinical manifestations do not necessarily ap- 
pear until adult life is reached. This mural 
change, though segmental at first, later be- 
comes diffuse. 


RECURRENCE OF VARICOSITY 


Because of their innate dependence upon 
the venous anatomy of the limb, the factors 
predisposing to incomplete eure of varicosity 
or mediating recurrence will be reviewed 
here. They are: 

(a) Ineomplete obliteration of the great 

saphenous. 

(b) Failure to recognize the dual or even 
multiple nature of the great saphenous 
and the possibility of its position in 
the groin being anomalous. 

Failure to recognize the disposition of 
the great saphenous in the thigh. 
Failure to obliterate the duplicate or 
triplicate channels of the saphenous in 
the ealf. 

Failure to abolish incompetent com- 
munieating channels in the thigh and 
ealf. 

Failure to detach and obliterate a var- 
icose small saphenous vein. 

Failure to detach and obliterate vari- 
cose isolated perforators. 

These factors are reviewed below in 
greater detail. 
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(a) Incomplete Obliteration of the Great 
Saphenous: This connotes the unwitting con- 
struction in the groin of a cul-de-sac of saphe- 
nous whence recanalization or reestablishment 
of the vessel is effected following unsuccessful 
sclerosant therapy, inadequate vein excision, 
or ligature and division of the vessel distal 
to the groin tributaries. The cul-de-sac moti- 
vates saphenous recurrence in one of three 
ways: transmitting blood from above, when 
the vessel has not been surgically interrupted ; 
growing down the path of the excised vessel 
in response to hydrostatic pressure and the 
influence of gravity; diverting the blood 
stream through the groin tributaries which 
by-pass the site of ligature or vein division, 
to unite distally with the parent vessel and 
reopen its lumen. 

We have all encountered examples of such 
varicose reactivation. 

(b) Failure to Recognize the Dual or Even 
Multiple Nature of the Great Saphenous in 
the Groin and the Possibility of Its Position 
Being Anomalous. 

The lowest third of the great saphenous, 
the lower two thirds, or even the whole vessel, 
may lie deep to the deep fascia, the remainder 
of the vein being extrafascial. Further, a large 
vessel joins the main stem in its upper third 
or in the groin, while a similar vessel pierces 
the deep fascia opposite the lower opening of 
the adductor canal, to join the deep portion 
of the saphenous. Fuller details are vouch- 
safed in Sherman’s*® paper. Multiple channels 
may exist (I have encountered five tortuous 
vet parallel ones),’* and fuse close to the 
saphenofemoral junction. I have on one ocea- 
sion’! found the saphenous to enter the lateral 
aspect of the femoral in the groin after pass- 
ing from the medial side of the limb across 
its front to its lateral surface. 

Lyall** describes an enormous great saphe- 
nous which erossed the right fossa ovalis and 
symphysis pubis to penetrate the left fossa 
ovalis and end in the left femoral vien. Nu- 
merous channels connected it to the right fem- 
oral vein. Failure to appreciate these varia- 
tions in the disposition of the great saphenous 
is a fruitful cause of recurrence. Homans’ ** 
percussion test is of service in detecting the 
arrangement of the saphenous and its mul- 
tiples. 
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In exposing the great saphenous in the 
groin it is prudent to remember that the fem- 
oral vessels sometimes lie in an alarmingly 
superficial position, and are thus prone to in- 
jury through blind instrumentation for the 
arrest of haemorrhage; also that the femoral 
artery may lie anteriorly to the vein of that 
name and thus be peculiarly exposed to danger. 
McPheeters** records several cases where both 
femoral artery and vein, the artery alone, or 
the profunda femoris artery, were injured in 
the grasp of a Kocher’s forceps. Gangrene of 
the limb with subsequent amputation, resulted. 
Though the deep external pudendal artery 
ean be seen pulsating in 90 percent of the 
eases behind the great saphenous and at the 
eurved lower border of the fossa ovalis, yet 
the only reliable clue to the saphenous is to 
discover a vessel which, ascending from below, 
joins the femoral vein at right angles, i.e., the 
proximal centimetre of the great saphenous 
stands vertically in the recumbent patient. 
One might ask, is the detection of the saphe- 
nous a matter of difficulty ? The answer is ap- 
parently in the affirmative, for surgeons of 
note® have confessed to ligaturing and inject- 
ing the femoral in place of the saphenous. 
How much more likely is the occasional sur- 
geon to err in this way. And deep phlebitis 
is a most unexpected complication to what 
purported to be a straightforward operation ! 

(ec) Failure to Recognize the Disposition of 
the Great Saphenous in the Thigh: The mul- 
tiple nature of the saphenous and the levels 
where the various channels leave the super- 
ficial fascia to course beneath the deep layer 
have already been indicated. These channels 
and the perforations they make in the deep 
fascia are detected by the use of Homans’** 
percussion test, which I employ routinely, and 
have found invaluable. If sclerosant therapy 
is used for cure, the deep channel may remain 
untreated, and predispose to persistence of 
varicosities below the knee. If operative inter- 
ruption in the thigh is favored, the search 
for both channels will exercise one’s patience. 

(d) Failure to Obliterate the Duplicate or 
Triplicate Channels of the Saphenous in the 
Calf: These vessels should regularly be put 
out of action, since there is the possibility of 
their connection with the deep veins by incom- 
petent perforators. 
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(e) Failure to Abolish Incompetent Com- 
municating Channels in Thigh and Calf: The 
bulk of recurrences are mediated by persist- 
ence of incompetent communicators. In pass- 
ing it may be stated that sclerosants are poor 
agents for obliteration of these vessels. 


(f) Failure to Detect and Obliterate a Vari- 
cose Small Saphenous Vein: Although the 
incidence of varicosity in the small saphenous 
is approximately one in ten, it occasionally 
reaches tremendous proportions and conse- 
quently needs eradication. Routine search for 
this vessel should be made, not only by inspec- 
tion, but also by palpation, for only by the 
latter means will the vessel buried in a fat 
calf be detected. For this purpose, the patient 
should stand facing the examiner, the palm 
of whose hand is passed across the lower half 
of the popliteal fossa in a to-and-fro manner ; 
the vein is then discovered as an elastie in- 
dentable cord. Confusion with the surround- 
ing musculature does not develop. 


It should be remembered that the small 
saphenous may terminate in one of several 
ways'*!®_ysually in the popliteal vein, less 
often in the great saphenous, and occasionally 
by fusion with the lateral or medial superficial 
femoral veins. Rarely, it may ascend the lat- 
eral surface of the thigh, pierce the lateral 
intermuscular septum, and end in the femoral 
near its middle. While the vessel commonly 
arises behind the lateral malleolus, it may 
originate from the great saphenous near the 
medial malleolus, and thus be responsible for 
recanalization of the distal part of the sa- 
phenous and reactivation of a varicose ulcer. 
This sequence of events beset one of my pa- 
tients,'S in whom I had failed to obliterate a 
varicose small saphenous. 


(g) Failure to Detect and Abolish Varicose 
Isolated Perforating Veins and Accessory 
Perforating Veins: These vessels may be of 
importance, especially the perforator which 
issues from the calf three inches below the 
mid-point of the popliteal fossa and which 
is encountered with fair frequency. Its pres- 
ence may induce and perpetuate so-called 
mysterious dermatitis and ulceration in the 
lower leg. Injection of sclerosants into this 
vessel menaces the patient’s life, for the fluid 
passes directly into the posterior tibial vein, 
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which usually becomes the seat of deep 


phlebitis. 
THE TREATMENT OF VARICOSITIES 


Treatment is suitably divided into palliative 
or non-operative and curative or operative 
measures, Palliation involves the use of elastic 
bandages, elastic stockings, and sclerosing 
therapy, the limitations whereof are known, 
though it should be recognized that stockings 
are ineffective in warding off thrombosis and 
ulceration. They furthermore predispose to 
infection with Tinea interdigitalis and to the 
rapid spread of this disease. 


SCLEROSANT THERAPY 


In connection with this form of treatment, 
there are disadvantages which are by far in- 
sufficiently appreciated; post-injection — se- 
quelae are common, serious, and even fatal, 
whilst recurrence of varicosity is almost the 
rule. 

(a) Post-Injection Sequelae: These phe- 
nomena have been fully ventilated else- 
where,'*?®?§ so that only brief reference to 
them will be made here. 

Local Disturbances: Pain and tenderness in 
the injected vessel, cramps and incapacity are 
frequently pronounced and may last for six 
weeks or more. Disagreeable wandering, ob- 
stinate superficial phlebitis is mentioned by 
Homans,** who also warns against unpleasant 
inflammatory phenomena where sclerosing 
solution is employed after the occurrence of 
deep phlebitis. I have known ulceration to 
extend from the knee to the ankle when 
sclerosants were used after deep phlebitis. 
Extensive peri-phlebitis is stressed by 
McPheeters.** 

Stubborn chemical ulcers may develop. 
Deep phlebitis following sclerosant injections 
is a depressing and not uncommon complica- 
tion. Major-General Ogilvie,** Consultant to 
the British Forees in the Middle East, warned 
that deep phlebitis was so regular a sequel to 
sclerosant therapy that he doubted whether 
legitimate grounds existed for the use of such 
noxious media. Boyd,” working in a large base 
hospital in Cairo, saw 12 patients with deep 
phlebitis following sclerosants between Octo- 
ber 1942 and February 1943. Further, in the 
weekly recategorization boards at this hospi- 
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tal, at least one patient per week had to be 
down-graded for deep phlebitis. 

General Disturbances: 

(i) A state of thrombophilia is occasionally 
induced; repeated thromboses occur in vital 
vessels resulting in the loss of limbs by ampu- 
tation and even loss of life from pulmonary 
embolism or mesenteric thrombosis. (Personal 
communication from Lt. Col. Suzman.) 

(ii) Extensive dermatitis is on record.** 

(iii) Massive and fatal pulmonary embo- 
lism is reported by a number of observers 
(Dean and Dulin,® Hanschell,’® Hejduk,”° 
Nunn and Harrison*'). 

(iv) Anaphylactie phenomena with fatal 
issue have been noted from time to time (Dodd 
and Oldham,® Levi,*> Meisen,*° Oldham,** 
Ritchie,** Shelley*’). 

When massive sclerosing therapy is em- 
ployed complications of a serious and even 
fatal nature, are common. 

(i) Gangrene of large areas of skin in three 
patients are known to me. 

(ii) Gangrene of the leg followed by ampu- 
tation is recorded in two eases by Erb.’° In 
both, the main artery of the limb underwent 
vicious spasm, which could not be relieved by 
any known method. 

(iii) Deep phlebitis, with non-fatal pul- 
monary embolism, is reported by Dodd’ and 
has oceurred in my practice. 

(iv) Deep phlebitis with fatal pulmonary 
embolism is recorded by various observers. 
Hanschell'® had two, Atlas’ refers to two in 
the practice of others, Foote'' refers to sev- 
eral instances, and I'* have had two in my own 
patients. Many such incidents of necessity go 
unrecorded. Vaughn** recently referred to 44 
fatalities culled from the literature and added 
one of his own. 

(v) Postoperative painless haematuria is 
mentioned by Dodd.‘ 

(b) Failure to cure varicosities: The con- 
sensus of opinion in regard to the benefit de- 
rived from sclerosant therapy is that such 
benefit is at best of a temporary nature. Ac- 
cording to Howard” et alia and Mahorner and 
Ochsner,”® the recurrence rate following in- 
jection is between 60 percent and 90 percent. 
Hanschell'® claims even a greater recurrence 
rate. Ogilvie*? feels that injections have no 
legitimate place in treatment. According to 
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Homans,** “recurrences are so common and so 
diffuse as to be difficult to treat by any 
method.” McPheeters** advises patients to re- 
turn annually for review and_ injection. 
Cooper* described 23 types of sclerosing chem- 
icals that have popularly been employed but 
with unsuccessful results. Simpson-Harvey*! 
believes that the crux of sclerosing therapy is 
the post-injection encasement of the limb in 
elastoplast. 


OPERATIVE TREATMENT 


I mention the Trendelenburg operation with 
disapproval. Hejduk’s*® recurrence rate was 
80 percent within a period of five years. 
Pratt*® noted 25 percent recurrence in opera- 
tions performed elsewhere, while Perthes,*° 
Miller, and others record 22 percent recur- 
rence. Ogilvie,*? as a result of his military 
experience, believes that the procedure has no 
place in the surgery of varicosities. 

The ideal operation should aim at cure of 
varices, whilst embracing all measures de- 
signed to obviate recurrence. It envisages the 
following desiderata : 

(1) Diseonnection of the great saphenous 
from the femoral in the groin. 

(ii) Inaetivation of communicating veins 
in the thigh and ealf. 

(iii) Inactivation of the small saphenous, 
isolated varicose perforators, and accessory 
perforators. 

(iv) The performance of the operation un- 
der local anesthesia to permit of immediate 
postoperative ambulation. 

I have named this combined procedure the 
multiple-resection operation.’® The principles 
are reviewed below. 

1. Disconnection of the Great Saphenous 
from the Femoral in the Groin (The high- 
resection operation of Homans).** The opera- 
tion involves : 

(i) Diseonnection of the saphenous from 
the femoral to cireumvent the negative influ- 
ence of the valvular deficit in the external 
iliae vein, and to prevent the establishment 
of a eul-de-sae. 

(ii) Resection of the highest two inches of 
the saphenous to ensure destruction of all 
tributaries, since they may initiate recurrence. 

2. Inactivation of Communicator Veins: 
This object is achieved by dividing the saphe- 
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nous from mid-thigh to near-ankle into seg- 
ments one inch to one and one-half inches 
long, and tieing each segment at both ends 
by 000 silk. The segments in relation to the 
communicators become T-shaped elements, 
wherein the blood rapidly becomes thrombosed 
and organized to defeat attempts at saphenous 
recanalization. For this purpose, small or even 
tiny incisions are used. One might ask, could 
not each communicator be demonstrated by 
phlebography and thereafter excised. Phlebog- 
raphy is not, however, a simple procedure, nor 
does it reveal every communicator, while 
serious and even fatal sequelae may occur. 
Moreover, the technique of surgical exposure 
of communicators, at any rate in the ealf, is 
beset with great difficulty. 

3. Inactivation of the Small Saphenous: 
This vessel is detached from the popliteal vein 
through an incision placed transversely across 
the middle of the fossa of that name. It is 
thereafter divided into short lengths through 
small overlying incisions. 

Varicose perforators and accessory perfora- 
tors are dealt with in similar fashion. 

The operations I have performed in the last 
eight and one-half years for the elimination 
of varicosities can be grouped thuswise : 

(a) 402 high-resection operations with mas- 
sive sclerosing therapy. (Of these the great 
saphenous was divided 371 times and the great 
and small saphenous 31 times.) 

(b) 398 high-resection operations combined 
with two saphenous divisions in the lower 
thigh, and three equidistant ones in the ealf, 
also with massive sclerosing therapy, (of these 
the great saphenous was divided 361 times 
and the great and small saphenous 37 times). 

(ec) 600 multiple-resection operations, i.e., 
the high-resection operation followed by mul- 
tiple division of the vein below, but without 
the use of sclerosants. 

In the first group there were two deaths 
from pulmonary embolism, five cases of deep 
phlebitis and 10 percent of recurrences. Sup- 
plementary injections were required for 45 
cases. In the second group the mortality was 
nil and the recurrence rate was five percent 
within two years. There were two cases of 
deep phlebitis. Postoperative pain and inva- 
lidism, however, extended to several weeks. 
In the third group there was one fatality 
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(curiously enough, from paralytic ileus) and 
one instance of non-fatal pulmonary embolism, 
in a patient who had been subjected to two 
leg operations within three days. Possibly the 
excess of coagulant substances liberated into 
the blood stream from the sites of operation 
predisposed to this occurrence. Recovery fol- 
lowed bilateral femoral vein ligation. Dual 
limbs were thereafter subjected to operation 
at intervals of three to four weeks. 


OPERATIVE AND POSTOPERATIVE PROCEDURE 

OF THE MULTIPLE RESECTION OPERATION 

(i) Preoperative sedation is effected by the 
administration of seconal gr. 3, one and one- 
half hours before operation. 

(ii) Both limbs are sterilized from umbili- 
cus to toes, even though only one is subjected 
to operation. 

(iii) In the operating theatre, the patient 
is made to stand on a footstool, when varicosi- 
ties distend and become visible. Those buried 
in fat legs are detected by palpation and the 
use of Homans’ percussion test. The great 
saphenous is then delineated on the skin sur- 
face from mid-thigh to near-ankle by a suit- 
able dye (I use Bonney’s Blue), cross-marks 
being made every inch or one and one-half 
inches along the course of the vessel. The small 
saphenous and isolated perforators are like- 
wise indicated. Homans’ percussion test®® is 
invaluable in establishing the exact position 
of duplicate or multiple channels of the great 
saphenous, whether they are superficial or 
deep to the deep fascia. 

(iv) The patient then lies upon the operat- 
ing table, is draped, and the table arranged 
in the moderate Trendelenburg position. 

(v) The saphenofemoral junction is marked 
with Bonney’s Blue—it lies one and one-half 
inches lateral and slightly distal to the pubic 
tubercle. From this junction a line is drawn 
distally and medially to correspond with the 
position of the subjacent saphenous. 

(vi) The groin area is liberally infiltrated 
with a half percent procaine solution devoid 
of adrenaline. Although large amounts of the 
solution (up to 120 ec.) are frequently neces- 
sary in fat patients, subsequent healing is per- 
fect if the admixture of adrenaline is omitted. 

(vii) Two assistants, four retractors with 
well curved extremities, and excellent lighting 









are imperative if the high-resection operation 
is to be done in comfort and without anxiety. 


I have found an incision three inches long 


parallel to the fold of the groin and made one 
inch below the mark designating the sapheno- 
femoral junction, to be ideal. At this level the 
vessel is nearer the skin surface than it is in 
the groin, is therefore more easily discovered, 
and can be traced proximally with greater 
safety. The highest two inches of saphenous 
are excised, together with all related tribu- 
taries, and a lateral ligature of 0 silk placed 
on the femoral. The superficial fascia is closed 
with 000 silk, and the skin with vertical mat- 
tress sutures of fine kaldermice. 

(vill) The eross-marks along the course of 
the saphenous are then infiltrated with one- 
half percent procaine solution, and small inei- 
sions made to expose the vessel. The incisions 
are in the axis of the limb and vary in length 
from one inch in the thighs of obese patients 
to one-eighth inch in the calves of sparsely- 
built types. Through these incisions the ves- 
sel or vessels are brought to the surface by the 
use of small retractors and the “hooking 
effect” of artery forceps with curved extremi- 
ties. The vessels are divided between artery 
forceps and tied with 00 or 000 silk cut near 
the knot. Incisions are closed with vertical 
mattress sutures of fine kaldermie. 

(ix) Incisions through chronically inflamed 
skin are insufflated with sterile sulphonamide 
crystals prior to closure, while penicillin injee- 
tions are utilized in such cases pre and post- 
operatively to ensure wound healing. 

(x) The limb is swathed in an antiseptic 
dressing secured by crepe bandages so as to 
permit immediate postoperative ambulation, 
while an elastoplast spica is applied to the 
groin. The operation lasts from one and one- 
half to four hours, depending upon the degree 
of the varicose change and the extent of 
adiposity. 

(xi) For the next 10 days the foot of the 
bed is elevated eight inches, and the patient 


when not ambulant (five minutes in each 


hour) takes meals and foot exercises in bed. 
Discharge home is effected 24 to 48 hours after 
operation. Sutures are removed on the 10th 
postoperative day. The stronger and younger 
patients may return to sedentary occupations 
within a day or two of operation if they feel 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


JULY-AUG., 1949 





so inclined, but those subjected to prolonged 
operations find that 10 to 14 days must elapse 
before work can be undertaken. 


RECURRENCE 


When 550 patients were reexamined from 
three months to two years after operation, re- 
currence was noted in 11 patients. In one, a 
varicose channel above mid-thigh appeared 
two years after operation (originating in the 
uncommon upper perforator described by 
Sherman’) ; in two patients the great saphe- 
nous recurred immediately proximal to the 
knee; in three, recurrence was observed below 
knee level. The small saphenous reeurred on 
three occasions, probably owing to the in- 
advertent construction of a stump. Further, 
the popliteal fascia which should always be 
carefully sutured, may have been closed im- 
perfectly. In three patients accessory perfora- 
tors became varicose and manifest. In two 
patients diffuse involvement of small unnamed 
surface veins transpired after saphenous de- 
struction. Such varicosity was moderate in 
calibre and lent itself to eradication by small 
amounts (1% ce.) of Ethamolin (sclerosant). 
It is remarkable that the above recurrences 
followed operation on early varicosities. No 
recurrence Was apparent after advanced var- 
ices had been obliterated. It is also noteworthy 
that in the vast majority of patients, sears 
could be discerned only with great difficulty 
after the lapse of one year. 


CONCLUSION 


In conclusion may I say that the operation 
is well tolerated, even by the elderly (people 
over the age of 70). Limbs both fat and thin, 
patients with ulceration and dermatitis, past 
subjects of coronary thrombosis, all have de- 
rived supreme benefit. 

No reference has been made to the treat- 
ment of varicose ulceration, for such reference 
would have unduly prolonged this address. 
This matter has been dealt with in a com- 
munication recently published.'* It can be 
stated that the multiple-resection operation 
for the cure of varicose veins and ulcers has 
proved in my hands the most reliable and the 
safest in practice while the least incommoding 
to the patient. 
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SUMMARY 


Newer concepts in the anatomy and treat- 
ment of varicose veins are reviewed. Such 
concepts based on extensive anatomic research 
establish the primacy of valvular defects in 
the development or recurrence of varicosities. 
The valves concerned are those of the external 
iliae veins and those of the communicating 
veins of the thigh and calf. The importance 
of these observations is corroborated by infor- 
mation gained by the author from 1400 opera- 
tions upon limbs with varicosities. The mul- 
tiple resection operation performed under 
local anesthesia has given him the greatest 
percentage of cures, and has been the safest 
for the patient. 


RIASSUNTO 


Passa in rassegna i concetti piu’ moderni 
sopra l’anatomia e la terapia delle vene vari- 
cose. Traendo argomento dalle informazioni 
attinte da 1400 operazioni, l’A. ritiene che la 
causa dell’insorgenza e della ricorrenza delle 
vene varicose delle gambe consista in un di- 
fetto primitivo delle valvole delle vene iliache 
esterne e delle vene comunicanti della coscia 
e del polpaccio. I risultati piu’ favorevoli sono 
stati ottenuti con la resezione multipla delle 
vene, in anestesia locale. 


SUMARIO 


El autor sumariza la anatomia y el 
tratamiento de las venas varicosas. Estos 
coneeptos anatomicos establecen la importan- 
cia de los defectos valvulares como causa 
primaria en el desarroyo de estas varicosidades 
y en su _ recurrencia. Estos defectos se 
encuentran en las valvulas de las venas iliacas 
externas y en las venas comunicantes de la 
region femoral y posterior de la pierna. Esta 
conclusion del autor se basa en su experiencia 
de mas de 1400 operaciones. El metodo ope- 
‘atorio de reseccion multiple bajo anestesia 
local, segun el autor, da mayor numero de 
euraciones vy es de menos peligro para el 
paciente. 


SOM MAIRE 


Des nouvelles conceptions sur l’anatomie et 
le traitement des varices aux jambes sont 
resumées dans la conference. Ces conceptions 
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sont basées sur une étude anatomique trés 
étendue qui établissent la primaute des défauts 
valvulaires dans le développement et la recur- 
rence des varices. Les valvules en question 
sont celles des veines iliaques externes et celles 
des veines communicantes de la cuisse et du 
mollet. 

L’importance de ces observations est corro- 
borée par l’information gagnée par l’auteur 
apres avoir opéré 1400 malades atteints de 
varices aux jambes. L’opération de resection 
multiple faite sous anaesthesie locale a donné 
a auteur le plus grand pourcentage de guéri- 
sons avec le maximum de securité pour le 
malade. 
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Fractures of the Tibial Spine with a Case of 
Overgrowth of the Ununited Fragment 


ALEX P. GUTTMAN, M.D., F.R.C.S. (Ed.), F.1.C.S. 
WINNIPEG, CANADA 


HE tibial spine is an intercondylar bony 

eminence giving attachment to the an- 

terior cruciate ligament. A detailed ana- 
tomical description of 16 dissected cadaver 
knee joints is described by Anderson.’ Accord- 
ing to Mercer® the spine consists of two tu- 
bereles separated by an _ antero-posterior 
groove. The lateral tubercle is slightly smaller 
and some fibres from the anterior extremity 
of the lateral semilunar cartilage are inserted 
into it. The larger medial tubercle receives 
some fibres from the anterior cruciate liga- 
ment. 

Roth*® states that Poncet first described a 
fracture of the tibial spine in 1875 as a post- 
mortem finding in an individual who died in- 
stantly in a fall from a third story window. 
Pringle* in 1907 first described its occurrence 
in a living subject. 

Fractures of the intercondyloid eminence 
are often seen combined with fractures of the 
tibial condyles. As an independent lesion the 
whole eminence is most frequently broken off 
and the front lifted up. Olaussen® says often 
there is found at the same time a fracture in 
the anterior intercondyloid fossa. Watson- 
Jones® regards a fracture of the tibial spine 
as an avulsion of the anterior cruciate liga- 
ment together with a fragment of bone from 
its tibial attachment. The mechanism produc- 
ing internal derangement of the knee relative 
to this structure is usually the same as that 
causing a tear of the medial semilunar earti- 
lage. 

This fracture oceurs almost invariably be- 
tween the ages of 10 to 20 years and is re- 
garded by Watson-Jones as the injury of 
adolescents, which corresponds to rupture of 
the anterior cruciate ligament in adults, and 
the most frequent injury is a blow to the front 
of the flexed knee joint which drives the femur 
backwards on the fixed tibia. According to 
Olaussen® fractures of the tibial spine are very 
often due to falls when skiing. The fragment 
is displaced forward and upward, the dis- 


placement causing limitation of the terminal 
10° or 15° of extension. 

Koch* found this type of fracture was in 
nearly two thirds of the cases due to a bicyele 
fall and he explains the mechanism as follows: 
while falling, the patient stretches out his leg, 
the foot strikes the ground with flexed knee 
whereby a rotation movement in the knee joint 
is produced. 

Fracture of the tibial spine does not occur 
frequently. In 5840 consecutive recent frae- 
tures, Clarke* observed 12 cases in 32 tibial 
fractures involving the knee joint. In the Mas- 
sachusetts General hospital, Barr’ found four 
cases among a total of 4390 fractures. In a 
series of 59 intra-articular fractures over a 
10 year period from Jan. 1, 1931 to Jan. 1, 
1941, Koch* found six cases of isolated frac- 
ture of the intercondyloid eminence occurred. 

The diagnosis is made by a history of rapid 
swelling of the knee joint following injury, 
clinical signs of haemarthrosis, the knee held 
in partial flexion and x-ray evidence. Active 
and passive motions of the joint as well as 
weight bearing are painful. The most charac- 
teristic sign is a firm bony block to full exten- 
sion. In a torn semilunar eartilage the block 
to extension is cartilaginous in type. Often an 
avulsion of the tibial spine is accompanied by 
a tear of the tibial collateral ligament. 

Smillie'® states that like rupture of the an- 
terior cruciate ligament it is an injury which 
is frequently missed, having been diagnosed 
as synovitis. Adult patients are repeatedly en- 
countered with symptoms of an internal de- 
rangement relative to a recently torn meniscus 
who demonstrate the abnormal anteroposterior 
mobility associated with a ruptured or 
stretched anterior cruciate ligament but who 
on X-ray examination demonstrate an old un- 
reduced fracture of the tibial spine. 

Treatment of fractures of the tibial spine is 
not definitely agreed upon. The most impor- 
tant factor in treatment is building up the 
quadriceps extensor muscles. Bancroft and 
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Murray" state that conservative treatment 
should be tried for a period of time rather 
than immediate operation. Reduction and fix- 
ation present great difficulties. The possibili- 
ties of manipulation are limited. It may be 
possible to reduce the displacement by manip- 
ulating the joint under anaesthesia, but if 
x-rays do not show accurate reduction, opera- 
tion is advisable. Gross displacement with 
instability of the joint is the indication for 
operation. 

In old standing cases of fracture of the tib- 
ial spine the fragment ean no longer be re- 
placed by manipulation. Bohler'* states that 
after six weeks the fragment is thickened and 
deformed and the hollow from which it is 
broken is filled with callus. 

In the following case the fragment of bone 
which resulted from a fracture of the anterior 
part of the tibial spine had overgrown con- 
siderably as shown by x-rays originally taken 
June 6, 1940, and later films taken eight years 
later on Feb. 20, 1948: 
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Fig. 1B 


CASE HISTORY 


Housewife, age 41, Dee. 23, 1939, fell back- 
wards in her home. Her husband tried to break 
her fall and grabbed her right leg, holding it as she 
fell. She felt a “crack” in the right knee which 
swelled soon afterwards. She saw a chiropractor 
two days later and altogether visited him on three 
oceasions. I saw her the beginning of June 1940 at 
which time she complained of the knee being pain- 
ful and swollen after being on it for some time, 
and inability to straighten her right knee fully. 

X-rays were taken on June 6, 1940 (Fig. 1). 
An operation to remove the fragment was advised 
but this was not done. She was not seen again until 
Feb. 18, 1948, when she complained of the knee 
being painful when she was up and about for 
little while and of being unable to straighten the 
leg fully. She was fond of dancing and was unable 
to do so since her injury in December 1939. 

Examination showed wasting of the vastus inter- 
nus muscle, no swelling, tenderness over the joint 
line immediately medial to the patella, and full 
extension limited by 20°. X-rays were again taken 
on Feb. 20, 1948 (Fig. 2). 
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Fig. 2A 


An overgrowth is seen of the fragment of bone 
illustrated in the previous examination on June 6, 
1940. It now measures 2 em. in an anteroposterior 
diameter and 2.7 em. in width. No definite union was 
shown between it and the tibia. Quite a large bony 
spike extends upwards from the anterior part of 
the tibia. This was not present previously. Early 
calcification in each meniscus is probable. 

An operation was advised, and on March 2, 1948, 
this was performed on the right knee at the Grace 
hospital, Winnipeg. Under spinal anesthesia and 
tourniquet a median parapatellar incision was 
made, and the joint exposed. As stated by Bohler 
“the piece of bone so clear in the x-ray cannot be 
seen.” After displacing the patella laterally and 
palpating the head of the tibia the fragment was 
felt embedded under the anterior attachment of the 
anterior cruciate ligament, and the spur at the 
tibial margin was palpated. 

The spur was removed with an osteotome level 
with the rest of the anterior margin of the tibia 
and the fragment dissected out by sharp dissection 
from its connective tissue bed. The frayed anterior 
end of the anterior cruciate ligament was trimmed 
off but not sutured back. The synovial membrane 
was congested. A small degenerated area of articu- 
lar cartilage on the medial surface of the lateral 
femoral condyle was smoothed off. 
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Fig. 2B 


The wound was closed in layers and a posterior 
plaster slab applied. She was given penicillin par- 
entally postoperatively for four days, and ran a 
postoperative temperature up to 102° F. in the 
evenings. A chest plate on March 10 showed evi- 
dence of subacute inflammation in the right chest, 
especially the lower lobe. Routine laboratory tests, 
except a sedimentation rate, were negative. 

Quadriceps exercises were started on the fourth 
postoperative day and hamstring exercises about 
the 14th day following the removal of sutures. She 
was discharged on March 18 with the highest daily 
temperature of 99.4° F. The patient kept a record 
of her temperature twice daily at home and within 
10 days it returned to normal. 


Pathological Report: Loose body from the 
right knee. Gross irregular piece of cartilage 
and bone measuring 25 by 10 em. 

The patient has been seen at regular inter- 
vals since her operation, and was last exam- 
ined on Jan. 19, 1949. She had no complaints 
relative to her knee and was able to walk any 
distance. She now enjoys her daneing, and is 
able to walk downstairs without any difficulty 
or weakness of the knee. Extension of the knee 
is 180° and her quadriceps is very good. The 
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knee is stable. X-rays were taken of the right 
knee on Jan. 19 in full extension. Outside of 
some calcification in the menisci shown in the 
preoperative x-rays, the knee is radiologically 
negative. 

Comment: This ease demonstrates the sub- 
sequent progress of an ununited fracture of 
the tibial spine over a period of eight years. 
An overgrowth of the ununited fragment oc- 
curred, associated with quite a large bony 
spike from the anterior margin of the tibia, 
both of which formed a definite bony block 
limiting extension to 160°. Growth of bone 
ean only oceur in the presence of a lavish blood 
supply which the fragment must have secured 
from its soft tissue attachments from which it 
was removed by sharp dissection. Growth of 
cartilage does not require a blood supply as its 
nutrition is received from the synovial fluid. 
This would explain the course of events in this 
case. 

The bony spike originating from the an- 
terior margin of the tibia coming up to meet 
the ununited fragment is likely an osteoarthri- 
tic change, traumatie in origin. A review of 
the available literature does not reveal any 
other case of overgrowth of an ununited frac- 
ture of the tibial spine. 


SUMMARY 


1. Fractures of the tibial spine are reviewed. 

2. A ease is reported of an ununited frae- 
ture of the tibial spine with overgrowth of the 
ununited fragment associated with a spur 
from the anterior margin of the proximal end 
of the tibia over a period of eight vears. 

3. A satisfactory anatomical and functional 
result was obtained by removal of the un- 
united overgrown fragment and tibial spur by 
operation. 


RIASSUNTO 


1. Passa in rasseena l’argomento delle frat- 
ture della spina della tibia. 

2. Deserive un caso di frattura della spina 
datante da otto anni, nel quale il frammento 
staccato era eresciuto in eecesso, con la forma- 
zione di uno sperone a livello del margine 
anteriore dello estremo prossimale della tibia. 

3. Una perfetta guarigione clinica ed ana- 
tomica e’ stata ottenuta mediante l’asporta- 
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zione del frammento staccato e dello sperone 
tibiale. 


SUMARIO 


1. Se hace una revista de las fracturas de 
la espina de la tibia. 

2. Se reporta un easo de fractura de la 
espina de la tibia con falta de consolidacion 
de los fragmentos de mas de ocho anos de 
duracion. 

3. Se han obtenido en este caso resultados 
anatomicos y funcionales satisfactorios por 
medio de la intervencion quirurjica cuya 
tecnica ha sido descrita en este articulo. 


SOM MAIRE 


1. Les fractures de l’épine tibiale sont pas- 
sées en revue. 

2. L’auteur rapporte un eas de fracture 
non unie de |’épine tibiae compliquée a hy- 
pertrophie du fragment non-usi associé a 
’éperon. Le siége de la fracture était au bord 
supérieur de l’extrémité proximale du tibia. 

Cette fracture avait duré huit ans: 

3. On obtint un résultat anatomique et 


fonetionnel satisfaisant par l’enlévement du 
fragment détaché hypertrophié et de l’épron 
du tibia. 
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Fluid Balance in Surgery 


W. E. M. MITCHELL, M.C., M.B., B.S., M.R.C.P., F.R.C.S. 
VICTORIA, B. C. 


NORMAL 


EVENTY percent of the body weight is 
S water in three compartments; first, in- 

travascular, where about three and one- 
half litres is circulating; second, interstitial, 
containing about 10 litres; and third, intra- 
cellular, where 35 litres is to be found in nor- 
mal circumstances in an adult. The contents 
of these three compartments are in a constant 
state of flux; the water in them carries nutri- 
tive elements from the vessels to the cells, 
and it carries waste products in the reverse 
direction. 

In one day the kidneys must excrete about 
35 grams of waste products. This amount can 
be washed out in 500 ml. urine if the specific 
gravity is 1030: 1500 ml. urine is required to 
excrete 35 grams of waste at a specific gravity 
of 1010. It is important to remember that the 
immature kidney concentrates poorly. Hence 
children may need two or three times as much 
water as adults (in proportion to their weight ) 
to enable them to excrete their waste. 

The body loses water through the kidneys, 
about one and one-half litres per day: an 
equal amount is lost through the lungs, skin 
and feces. Fluid balance is normally main- 
tained by compensating this loss by a fluid 
intake of three litres daily. About one litre is 
in the food, and two litres in the fluid in- 
gested. 

Within the body three large circulations of 
fluid are in constant motion. 

1. Cerebral: About 20 ml. of cerebrospinal 
fluid are secreted every hour and reabsorbed, 
i.e., half a litre or so per day. 

2. Renal: The glomeruli of the kidneys 
filter through about 170 litres (37 gallons or 
18 bueketfuls) in 24 hours; of this enormous 
flood the tubules resorb 168.5 litres, and 1.5 
litres is left to collect in the bladder. 

3. Intestinal: In the intestinal tract two or 
three times the volume of fluid drunk is ex- 
creted and absorbed every day. This secretion 
amounts to more than twice the whole volume 
of the blood plasma. 


The secretions of the parts of the intestinal 
tract are approximately : 


Salivary Glands 1500 ml. daily 
Stomach 2500 ml. daily 
Bile 500 ml. daily 

700 ml. daily 
Intestinal Mucosa ...........000. 3000 ml. daily 


Total—8200 ml. daily 
(or 2 gallons) 


DISTURBANCES 


The fluid balance briefly described above 
may be upset by shortages or by losses at 
many points. 

Hemorrhage: An important conclusion from 
Whipple’s experimental work on blood loss is 
that depletion of cells is less damaging than 
depletion of plasma. The fluid loss is more 
important than the solid.* 

Burns: In severe injuries of this type, one 
quarter of the blood plasma may exude from 
the burned surfaces in 20 minutes, one-half 
may be lost in two hours. 

Vomiting: A dry tongue indicates that 
about six percent of the body fluid has been 
lost. The stomach keeps on secreting HCL, 
even though the body is becoming more and 
more alkaline. 

Inability to ingest: In obstructions to esoph- 
agus, stomach, or intestine inevitable losses 
of fluid continue while replacement per vias 
naturales is impossible. 

Aspiration: Consideration of the amount of 
fluid in circulation in the intestinal tract indi- 
cates how much may be removed by Wangen- 
steen suction from the different levels. 

Fistulas: Intestinal, biliary, pancreatic may 
lead to severe fluid losses. 

Ileus: Enormous quantities of fluid may be 
poured into distended intestinal loops. From 
these there is little or no resorption, so that 
the fluid is really lost to the body. 

Peritonitis, Pleurisy: Similar losses of fluid 
oceur into serous cavities. 

Diarrhea: Calamitous losses may occur. Be- 
low the level of the pylorus the intestinal 
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secretions are alkaline, therefore their exces- 
sive loss will cause acidosis. Above the pylorus 
excessive loss of acid gastric secretion will 
produce alkalosis. 

Trauma: Permeability of the capillaries is 
increased to such an extent that the blood vol- 
ume falls because fluid is lost to the tissues. 
This is the clinical condition of “shock.” 


RESTORATION 


The best way to restore fluid balance is by 
drinking. Only pure water will restore the 
balance when deprivation of water only has 
occurred. This is an unusual happening in 
temperate climates, and therefore it is almost 
certain that replacements of more than pure 
water will be necessary. Besides water, the 
following substances are likely to be required 
to restore fluid balance adequately: proteins, 
fats, carbohydrates, salts and vitamins. These 
essential foodstuffs can be supplied in suffi- 
cient amounts for the body’s needs by the 
mouth only. 

It is important to be able to tell when 
enough fluid has been absorbed. This is meas- 
ured by the urinary output. Every eight hours 
500 ml. should be excreted. This urine should 
contain between three and five grams of NaCl. 
per litre. A simple test! to estimate the NaCl. 
content of the urine by the bedside has been 
described by Fantus. To 10 drops of urine is 
added one drop of potassium chromate 20 per- 
cent to act as an indicator, 2.9 percent AgNo3. 
solution is then added drop by drop. The 
number of drops required to turn the yellow 
indicator red represents the number of grams 
of NaCl. in one litre of urine tested. 

In addition to what is given by the mouth 
it may be necessary to give blood or plasma 
or oxygen. In acute hemorrhage, massive 
transfusions of whole blood given quickly 
may be essential. In chronic anemic states drip 
transfusions of whole blood, given slowly, will 
be needed. In hypoproteinemia, plasma will 
be required to maintain nutrition and the 
osmotic pressure of the blood plasma. In 
anoxia oxygen by inhalation may be life sav- 
ing. 

Unconsciousness may prevent the patient 
drinking the necessary fluids. It is much bet- 
ter in such eases to use intragastric or duo- 
denal feeding with a Levin tube than to resort 
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to intravenous therapy. By intubation it is 
easy to inject 3,000 calories in food and to 
maintain fluid balance and nitrogenous equi- 
librium. Difficulties in the way of restoring 
and maintaining fluid balance are much in- 
ereased when neither swallowing nor intuba- 
tion of the intestines is possible. Subcutaneous 
infusion is unsatisfactory and unreliable. 
Proctoclysis is completely insufficient for any- 
thing except water and a few drugs. 

We are forced then to resort to the intra- 
venous route. At best this is much inferior to 
the normal intestinal route because: (1) it is 
impracticable to inject intravenously enough 
protein, fat and carbohydrates for daily 
needs; (2) it is difficult to control the speed 
of injection of fluid and foodstuffs; and (3) it 
is dangerous because of the risks of overload- 
ing lungs, heart or tissues. 

Safety in intravenous therapy depends on 
three considerations: (a) content of the injec- 
tion; (b) amount; and (e) speed at which it 
is given. 

Speed: It has been said that the vascular 
system can accustom itself to accept 1 ce. of 
intravenous fluid per lb. of body weight per 
hour. This amounts to 40 drops per minute 
for the average adult—less than one drop per 
second. In practice this is too slow to allow 
the patient any rest from his infusions. There- 
fore the rate may be increased to 60 or 80 
drops per minute while the bases of the lungs 
and the loins are watched for any sign of 
edema. Long continued intravenous drips can 
be made more comfortable by having the nee- 
dle in a vein of the hand or forearm so that 
movement of the arm is possible. An arm 
splinted in extension for hours while a needle 
is kept in an antecubital vein can be an in- 
tolerable nuisance. The only exception to the 
slow speed recommended is in the case of 
hemorrhage. 

Then a healthy adult who has sustained a 
sudden severe loss of blood should have his 
blood volume restored with whole blood at 
the earliest possible moment. He may for in- 
stance, receive a pint of blood in 20 minutes; 
in extreme cases two pints may be injected 
in this time. 

Under such circumstances it is well to 
remember that the arms are better than the 
legs and that cannulae are better than needles. 
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The leg veins may be in such spasm that 
transfusion of blood into them may be im- 
possible even with strong positive pressure. 
The arm veins or those in the neck can always 
be transfused quickly however “shocked” the 
patient may be. Cannulae are better than 
needles, again because of venous spasm. It 
may be very difficult to enter collapsed con- 
tracted veins with a needle; it is safest and 
surest to expose the vein and insert a can- 
nula. The best cannula is one with the ex- 
panded part of its nozzle about one-fourth 
inch behind its tip. This is to permit entering 
a contracted vein. 

Amount: It is usually impossible to caleu- 
late accurately how much fluid is lost by vom- 
iting, aspiration, drainage from fistulae or 
diarrhea. A rough guess only can be made. In 
these circumstances the best guide to the 
amount of fluid to be given is the urinary 
output. One-half litre every eight hours is 
the amount to aim at, but if the kidney con- 
centrating power is excellent, one-third of this 
amount may be enough. One litre per 24 
hours will suffice in the ordinary case. 

Content: (a) Protein—a hypotonie fluid in- 
jected intravenously will damage not only 
blood cells: but will give rise to generalized 
edema. If persisted with, such an infusion will 
cause convulsions such as oceur in water intox- 
ication. An isotonic salt solution is little bet- 
ter: it also will cause waterlogging of tissues 
when given into a vein. The essential con- 
stituent of fluids for intravenous therapy is 
protein. Starling was the first to show that the 
blood volume was maintained by the osmotic 
pressure of its proteins. Without this con- 
stituent, it has been calculated that all the 
plasma would escape from the vessels in 10 
seconds. 

In intravenous therapy it is a common 
error to give too much salt, too much water 
and too little protein. Hypoproteinaemia is 
therefore our chief concern in arranging the 
contents of infusions. It is the albumin frac- 
tion of the protein that matters most, and is 
responsible for 80 percent of the osmotic pres- 
sure exerted by the proteins in the blood. 

Protein lack occurs in: malnutrition, large 
areas of suppuration, intestinal obstruction, 
bleeding, burns and trauma. Such deficiency 
of protein manifests itself clinically as: shock, 
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hemoconcentration, suppression of urine and 
abdominal distention. These last two signs fol- 
low the interference with the kidney and the 
intestinal wall caused by edema. 

Correction of protein lack by intravenous 
infusion demands two different methods, one 
for emergencies, the other for occasions when 
the body can have time to assimilate and 
utilize amino acids. 

Emergency Replacement: In hemorrhage 
whole blood will most rapidly and safely 
restore the normal balance. In burns and 
sealds, plasma will be more suitable to combat 
hemoconecentration. During operations where 
blood loss is expected to be severe, the blood 
transfusion should be dripping before bleed- 
ing can impair the patient’s condition. It is 
easier to prevent shock by maintaining the 
blood volume than it is to treat shock well 
established. Two bottles of blood will be needed 
for any severe operation, but four or more 
may sometimes be required. 

Deliberate Replacements: The constituents 
of protein can be injected into the blood 
stream in the form of polypeptides and amino 
acids. Amigen is a commercial preparation of 
proteins split up by hydrolysis by enzymes, 
and contains the equivalent of five percent 
protein as supplied for use. Two litres per 
day would be required to provide 100 grams 
of protein. Patients find that infusions of 
amigen cause nausea unless they are given 
very slowly. It will usually take three hours 
to inject one litre, so that two litres per day 
may require too much time and may overtire 
the patient. 

Therefore, before and after less severe 
operations one litre of amigen daily may be 
sufficient to compensate partially for the pro- 
tein loss. The body tissues will be called upon 
to furnish whatever addition is necessary. 
and hence considerable loss of weight will 
follow. Amino acids injected into the blood 
stream are mopped up more quickly than 
glucose. 

Salt: Ten grams of NaCl. is the maximum 
quantity required by the body in 24 hours. 
The only reasons for more being needed will 
be inordinate sweating, or vomiting or aspira- 
tion of gastric juice. Severe salt depletion 
may cause pylorus spasm and gastrie atony. 
In acute dilatation of the stomach or in 
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paralytic ileus, deficiency of NaCl. should be 
sought and corrected. After an operation the 
kidney’s capacity to excrete salt may be im- 
paired. This may be caused by the anesthetic, 
by inereased adrenocortical activity or by 
hypoproteinaemia. Therefore it is wise to give 
very little salt in the first few days after 
operation. Usually amigen with two grams per 
litre, has enough salt to satisfy the body re- 
quirements without any saline additions. 
Whether or not enough salt is being given is 
best measured by the simple test for the salt 
content of the urine mentioned above. Less 
than three grams NaCl. per litre calls for 
saline infusion, more than five grams per 
litre indicates that no added salt should be 
given. 

Carbohydrates: Five percent glucose in 
water forms a solution isotonie with the blood. 
Therefore this is the best vehicle for water 
and for carbohydrates; 100 grams of glucose 
daily is enough to prevent Ketosis. Henee 2 
litres of five percent solution should be given 
each day. 

Vitamins: A shortage of thiamin predis- 


poses to circulatory failure. It is wise to add 
10 milligrams of thiamin daily to the glucose 
infusion. Carbohydrate metabolism is impeded 
by a shortage of thiamin, riboflavin and niacin. 


Intravenous injection of glucose causes a 
rapid disappearance of these vitamin B com- 
ponents. A liberal allowance of thiamin is 10 
mg., of riboflavin is two mg. and of niacin 
100 mg. Vitamin C is rapidly extravasated 
into injured areas of the body. It is well 
known that this vitamin is required in high 
concentration to ensure sound healing. For 
these two reasons 1000 mg. of ascorbic acid 
should be added daily to the intravenous glu- 
cose solution. In eases of jaundice or of biliary 
fistula vitamin K should be given in sufficient 
quantity to bring the prothrombin time within 
normal limits. 

Acidosis and alkalosis are likely to be cor- 
rected by the delicate gauges and compensat- 
ing mechanisms of the body itself. In the 
vast majority of cases, attention to the fluid, 
protein, salt and vitamin needs as outlined 
above, will allow perfect control by the body 
of any tendency to acidosis or alkalosis. In 
severe alkalosis the normal mechanism for 
correction may be assisted by the inhalation 
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of 30 percent CO, in oxygen. Severe acidosis 
may require more urgent treatment than alka- 
losis. The compensating methods of the body 
may be helped when necessary by 1.75 percent 
sodium lactate given slowly until the CO, 
combining power of the blood has risen to its 
normal level. 


CONCLUSIONS 


Water should be given to produce one litre 
of urine daily. Salt should be given to pro- 
duce three to five gr. NaCl. per litre of urine. 
Protein may need speedy replacement by 
blood or by plasma, and in less urgent cases 
100 grams daily are required. This amount is 
contained in two bottles of blood, in one bottle 
of plasma, or in two bottles of amigen. Sugar, 
100 grams daily is necessary. Therefore give 
two litres of five percent glucose in water. 
Vitamins B and C normally to be given, K 
when indicated. Isotonie saline probably best 
avoided altogether. 


RIASSUNTO 


Consiglia la somministrazione di una quan- 
tita d’aequa sufficiente per l’eliminazione quo- 
tidiana di 1 litro d’ urina: di sale, in modo 
da ottenere da 3 a 5 gr. di NaCL per litro 
d ’urina. Le proteine possono richiedere una 
rapida sostituzione con sangue o plasma; in 
casi meno urgenti, la richiesta si limita a 100 
gr. al giorno. Questa quantita’ e’ contenuta 
in due bottiglie di sangue, in una bottiglia di 
plasma, o in due bottiglie di Amigen. 100 ger. 
di zuchero al giorno sono neecessari: possono 
essere somministrati con 2 litri di una solu- 
zione al 5% di glucosio in aequa. La sommini- 
strazione di vitamine B. e C. e’ generalmente 
necessaria KE’ preferibile evitare l’uso di solu- 
zioni saline isotoniche. 


SUMARIO 


Se debe de administrar agua en suficiente 
eantidad para producir un litro de orina al 
dia, y cloruro de sodio lo suficiente para 
producir una eliminacion de tres a cinco 
gr. por litro de orina. Las proteinas se 
administraran por transfucion sanguinea o 
por la administracion de plasma. Los easos 
de menos urgencia requieren 100 gr. de 
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proteina al dia; esta cantidad es equivalente 
a dos botellas de sangre, o una de plasma, o 
a dos botellas de amigen. Tambien se debe 
de administrar 100 gr. de glucosa diariamente 
en la forma de dos litros de cinco por ciento de 
glucosa en agua. Las vitaminas B y C se debe 
administrar ordinariamente y la K cuando 
esta sea necesaria. En cambio las soluciones 
isotonicas de cloruro de sodio se mejor el 
evitarlas completamente. 


SOM MAIRE 


Il faut donner de l’eau en quantité suffi- 
sante pour produire un litre d’urine par jour. 
On donnera une quantité suffisante de sel pour 
produire trois a cing gr. Na CL par litre 
d’urine. La protéine sera remplacée par du 
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sang ou par du plasma. Dans les cas moins 
urgents, 100 gr. par jour sont nécessaires. Cette 
quantité est contenue dans deux bouteilles de 
sang et dans une bouteille de plasma ou dans 
deux bouteilles D’Amigéne; 100 Grammes de 
sucre sont nécessaires ; ainsi, on donnera deux 
litres d’eau ayant cing pour cent de glucose. Des 
vitamines B et C sont données normalement ; 
on donnera des vitamines K si elles sont in- 
diquées. I] est préférable de ne pas avoir 
recours aux solutions salines isotoniques. 
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A Clinical Survey of 113 Consecutive Cases 
on Tubal Pregnancy 


STANLEY WAY, M.R.C.O.G. 
NEWCASTLE, ENGLAND 


HE material in this survey consists of 

110 patients who had between them 114 

ectopic pregnancies. One of the patients 
had a bilateral ectopic and thus there were 
113 operations performed in the series. Two 
of the patients appeared twice in the series 
and one, three times. 

Age Incidence: Sixty-five percent of the 
patients were between the ages of 26 and 35; 
the youngest 19 and the oldest 46 (Table 1). 

Parity: Seventy-five percent were multi- 
parae; 22 percent were nulliparae and only 
three percent had a previous ectopic gesta- 
tion. One patient had three ectopic preg- 
nancies and no intra-uterine pregnancy. Two 
had two ectopic pregnancies and no intra- 
uterine pregnancy, and four had a previous 
ectopic pregnancy and intra-uterine preg- 
nancies. There were in all eight recurrent 
ectopic gestations operated on but only two 
appeared twice in the series and one, three 
times. Twenty-four patients had had previous 
abortions, only 16 of them had one abortion 
and eight patients had more than one (Table 
2). 


TABLE 1 


Age Incidence 
Sy) WAI ac eee eee eo nesacee eek eae eoes 4 
PAE a MINES. hk. aa chee ane neem mae sents 8 
BU SUMODRINS «ia icsa a een enn Genoo se uban ee 36 
DIEDIINMAIN: Ao usacan asus seseeraee nase eee 38 
SOU WRANSS situ uss bien Guu seueuneea numer ener 18 
WEP UR PAHs oes ooo eee ach uueseeeereswe 9 


113 
RONNHERD once ctacsceeensesnee 19 years 
Oldest 46 years 


Time Interval Since Last Pregnancy: Great 
stress has been laid by many authors on the 


fact that most ectopic pregnancies are pre- 
ceeded by a fairly long period of secondary 
sterility but in recent years some authors have 
tended, from their figures, to discredit this 
finding. Langmann and Goldblatt in 1939 
said that undue emphasis has been placed on 
the sterility period preceding the oceur- 
rence of an ectopic, and Fitzgerald and 
Brewer in 1935, in a review of 500 cases from 
the Cook County hospital, Chicago, found 
that a long period of sterility preceding the 
ectopic gestation was not the rule in their 
cases. In my series two-thirds out of 81 cases, 
in which information was available, had a 
period of secondary sterility existing for more 
than three years and the average time interval 
since the last pregnaney in the whole series 
was six years and one month. The minimum 
period of sterility seen in this series was six 
months and the maximum 16 years. 


TABLE 2 


Parity 
NMIINIDAIAG oo cscs ayo oc RS eee oe Sees 24 
Previous ectopic only 
Gravida 1 
Gravida 1+ 1 ectopic 
IGRI hak oe hh cee Se Aa Oe 18 
Gravida 
Gravida 
Gravida 
Gravida 5 
Gravida 
Gravida ! 
Gravida ‘ 
Gravida 
No information 


Previous Operations: The unduly high incei- 
dence of previous abdominal and especially 
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pelvic operations in cases of ectopic preg- 
naney has been noted by several writers. 
Twenty-three percent of my patients had had 
previous pelvic or abdominal operations, six 
of which were for ectopic gestation. It is 
rather surprising perhaps that only two, or 
possibly three, had undergone a previous oper- 
ation for pelvic inflammation (Table 3). 


TABLE 3 


Previous Operations 


Operation for previous ectopic pregnancy 
Appendectomy 

Appendectomy ectopic gestation 

Appendectomy intestinal obstruction 

Cesarean Section 

Dilatation and Curettage 

Insufflation of Fallopian tubes................. 
SDERINAWS OL WV OSAMU. ca.6:o 6:16 oss /ea:0%so0r0 se%0 6 os 1 
DraimAage Ol Pelvic ADSCESB. 6..:..6/..0-6 60 sae ea oe os 1 
Salpingectomy (reason unknown) 

Myomectomy 


9 


Pulse Rate: Table 4 shows the pulse rate 
findings for the series and it will be seen that, 
generally speaking, cases of tubal mole have 
a normal pulse rate while only in the severe 
forms of ectopic gestation is the pulse rate 
excessively quick or imperceptible. However, 


TABLE 4 


Pulse Rate 


Mole Abortion Rupture Total 
0 i 

10 21 

6 28 

29 


| MmHwmno 


bead 
faa 
w 
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there are exceptions, for in one of the cases of 
ruptured ectopic gestation which came to the 
operating table with a pulse rate of 72, I 
found four pints of fluid blood in the abdo- 
men. 

Temperature: It is a common feature in 
surgical teaching to stress the gravity of the 
severe case of ruptured ectopic gestation, with 
most of the students entering practice with 
the idea that the words “ectopic gestation” are 
synonymous with the pale, collapsed, cold, 
pulseless patient. This is not true. Table 5 
shows that more than half of the patients in 
this series had a temperature of 98.4° F., or 
higher, and yet the majority of cases were of 
the ruptured variety. The presence of free 
blood in the peritoneal cavity for any length 
of time is almost always associated with a rise 
in temperature and almost all the cases in 
this series, including those with a sub-normal 
temperature before operation, had some de- 
gree of pyrexia for the first few days after 
operation and yet peritonitis occurred only 
in one. 


TABLE 5 


Temperature 
(in degrees Fahrenheit ) 
Mole Abortion Rupture Total 
(f 37 
16 
: 8* 16 
NE 6 2 
No information ‘ 0 0 


“Includes one patient also suffering from influenza. 


Abdominal Pain: This was the most con- 
stant symptom found and was present in 97 
percent of cases. In many patients it was very 
severe and was usually situated in the lower 
abdomen and both iliae fossae. 

Shoulder Tip Pain (Kehr’s Sign): To my 
mind this is one of the most important symp- 
toms in ectopic gestation and for some reason 
or other it has been completely neglected in 
gynecological textbooks. Its mechanism is well 
understood, namely—irritation of the under 
surface of the diaphragm and the reference 
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of pain through the phrenic nerve and its 
connections with the third, fourth and fifth 
cervical segments, these same segments sup- 
plying the skin over the tip of the acromion. 
It is the most classic example of referred pain 
known and has received great prominence 
from general surgeons in my country, in par- 
ticular—Hamilton Bailey, John Morley and 
Zachary Cope, but it has been almost com- 
pletely neglected by gynecologists. Certainly 
it does not appear in ruptured ectopic gesta- 
tion with the frequency that it appears in 
ruptured ulcer but excluding 15 of my cases 
in which there was no information it was 
found to be present in 60 percent of ruptured 
ectopic gestations and in 41 percent of the 
whole series. 

It will be seen from Table 6 that the situa- 
tion of the shoulder tip pain is no guide to 
the side on which the pregnancy is present. 
It is most frequently associated with those 
cases where a large amount of blood is present 
in the peritoneal cavity. One of the patients in 
my series was diagnosed correctly on the find- 
ing of this symptom alone. She was admitted 
to the hospital complaining of abdominal pain 
and a diagnosis of gastritis was made. When 
examined by the Resident Medical Officer she 
was asked to sit up while he listened to the 
back of her chest. She offered the informa- 
tion that the pain in the tip of her shoulder 
had now disappeared. He immediately laid 
her flat again and she said that the pain re- 
appeared. He asked me to see her and I found 
on questioning her that she had suffered a 
period of amenorrhoea and very recent, slight 
vaginal bleeding. On opening the abdomen I 
found a ruptured ectopic gestation with two 
and one-half pints of free blood in the ab- 
dominal eavity. 

Other Sites of Referred Pain: There are 
other sites to which pain may be referred, in 
particular the rectum. The desire to defecate, 
associated with collapse on straining, is the so 
called “bathroom sign” which has been so 
frequently stressed in American literature. It 
was present in seven patients of this series on 
eight oceasions. In one it occurred with two 
successive ectopics and its recurrence on the 
second oceasion led to a very swift and ae- 
curate diagnosis by her own doctor. This re- 
currence of symptoms of the same nature has 
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TABLE 6 





Shoulder Tip Pain 

left sided ectopics had pain in the right shoulder 
right sided ectopics had pain in the right shoulder 
right sided ectopics had pain in the left shoulder 
left sided ectopics had pain in the left shoulder 
right sided ectopics had pain in both shoulders 

0 left sided ectopics had pain in both shoulders 
No information in 16 eases as to which shoulder 

the pain was experienced. 


NWF Ds) 


frequently been noted in repeated ectopic 
gestations and in one case of mine, in whom 
three consecutive ectopic gestations occurred, 
the patient herself diagnosed her condition. 
On the third occasion she presented herself at 
the hospital without consulting her family 
physician. 

Vaginal Bleeding: This was present in 82 
percent of my cases and was almost always 
slight, except in two cases where it was very 
severe and more in keeping with the bleeding 
seen in an incomplete abortion. The origin of 
the bleeding is from the uterine mucosa due 
to separation of the decidua and its absence 
means either that the decidua has not sep- 
arated or that there is a coexisting intra- 
uterine pregnancy. 

Amenorrhoea: Amenorrhoea was present in 
82 of these patients and the average duration 
was six weeks; the maximum period was 16 
weeks. It is the most difficult symptom to 
elucidate accurately as there is a great tend- 
ency for the patient to confuse irregular vagi- 
nal bleeding, associated with the passage of 
the decidua, with a normal period. 

Palpable Mass: The presence of a mass, 
since this always consists of blood elot, de- 
pends on the length of time in which bleeding 
has taken place before the patient is seen and 
on the rate at which bleeding occurred. If 
bleeding has been severe and fast then the 
patient will be diagnosed and operated on 
before large clots have had time to form. 
In this series a palpable mass was found in 
17 percent of ruptured ectopies, in 63 percent 
of tubal abortions and in 75 percent of tubal 
moles. 

Previous Pelvic Inflammation: Unfortu- 
nately only a very few of the tubes removed 





VOL. XII, NO. 4 


in this series were subjected to histological ex- 
amination. In three, microscopic evidence of 
previous tubal infection was present; in 24 
there was macroscopic evidence of previous 
pelvic infection. Macroscopic evidence of en- 
dometriosis was not seen in this series, al- 
though such may have been present if a 
routine histological section of the tubes had 
been carried out. ‘ 

Pallor: In the ruptured variety, facial pal- 
lor was a common finding and in many was 
very striking. 

Nausea and Vomiting: This was frequently 
seen in the series but did not appear to be due 
to pregnancy as its onset usually coincided 
with the disruption of the pregnancy. 

Abdominal Rigidity: This was never seen. 
In the opinion of myself, and my colleagues 
in Neweastle, whose experience of ectopic ges- 
tation is quite large, it never occurs. Rather is 
there a fullness in the lower abdomen which is 
soft but tender on palpation and appears to 
be very characteristic of this disease. 

Shifting Dullness: This was seen in more 
than half the patients with large amounts of 
blood in the peritoneal cavity and excessive 
vaginal tenderness was noted in every single 
case. 

Cullens Sign: This sign, first described by 
T. S. Cullen of Baltimore in 1918, consisting 
of bruising of the abdominal wall often in the 
region of the umbilicus, was seen once in this 
series. As I have shown in a paper on this sub- 
ject, it is not pathognomonic of ectopic gesta- 
tion but may occur in any condition giving 
rise to intraperitoneal bleeding and also from 
hemorrhage in the rectus sheath. It is also 
seen in acute pancreatitis, but when present 
it is highly significant of ruptured ectopic 
gestation as this is by far the commonest con- 
dition in which it is seen. 

Treatment: Treatment has been operative 
in every case and the aim has always been to 
do the least surgery compatible with saving 
the patient’s life. Unilateral salpingectomy 
was performed in 81 cases and in 22 eases the 
ovary as well as the tube was removed. This 
was sometimes due to the fact that in a long 
standing case the tube and ovary were matted 
together, but with increasing experience, I 
have found that it is quite possible to con- 
serve the ovary and I greatly deprecate the 
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wholesale removal of ovaries in order to facili- 
tate the ease of operation unless the patient’s 
condition is so very serious that the saving of 
time is of vital importance. 

Above all I deprecate the performance of 
appendictomy as an additional procedure, 
for no matter how carefully the operation is 
performed, some blood must remain in the 
peritoneal cavity and to open any part of the 
intestinal tract in such a condition is fraught 
with danger. Treatment of the tube on the 
opposite side is of great importance. For the 
most part in this series exploration to make 
sure it was not the seat of coexisting ectopic 
pregnancy was all that was done. It has been 
frequently urged that if diseased, the opposite 
tube should be removed, but the interpreta- 
tion of the signs of disease should be most 
carefully considered. 

Mayo and Strassmann have pointed out 
that the non-pregnant tube undergoes certain 
changes in more than 50 percent of tubal 
pregnancies, such as swelling and _ redness 
which are due to peritoneal friction produced 
by haematomas. These changes disappear and 
do not interfere with subsequent fertility. The 
status of the remaining tube is of paramount 
importance to the patient, especially if she 
be childless and the chances of a second 
ectopic gestation are considerably less than 
those of an intra-uterine pregnancy. 

Salpingostomy is only justified if the 
patient is particularly anxious to have a child 
and her condition warrants this. I performed 
this once in the series. I had previously re- 
moved this patient’s right tube for a ruptured 
ectopic gestation when she was gravely ill. 
On a second occasion when her condition was 
not so serious I performed salpingostomy and 
this was followed by a third ectopic gesta- 
tion. On this occasion she was not seriously 
ill at all and I removed the eetopie pregnaney, 
resected the uterine cornu and reimplanted 
the tube into the uterus. It is now two years 
since I performed this operation but no 
further pregnancy has taken place. 

Blood Transfusion: The value of blood 
transfusion in certain types of ectopic gesta- 
tion is very great indeed. Twenty-five patients 
in this series received blood and it is no exag- 
geration to say that three-quarters of them 
would not have survived without it. Three of 
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them were completely unconscious and oper- 
ation was started without an anesthetic. Blood 
transfusion was started at the same time and 
in each patient it was necessary to give gas 
and oxygen in order to sew up the abdominal 


wall. 

In the early part of this series reliance was 
placed on autotransfusion but with the intro- 
duction of stored blood this method was dis- 
carded on account of the fact that it is some- 
what time consuming to collect and filter 
blood from the patient’s abdominal cavity, 
adding to the length of time during which the 
abdomen is open. Where, however, stored 
blood is not available this is an extremely 
valuable manoeuvre. Plasma was used in one 
case but it was of no value and it was used 
purely as a temporary measure. 

I believe that if intravenous fluid is neces- 
sary, blood should always be used and that 
where the loss has been very severe, this 
should be transfused at a quick pace. My own 
procedure is to give the first pint in no more 
than 15 minutes, the second and third pints 
can be run in at a slower rate and in patients 
vravely ill I have used more than one limb at 
the same time in order to restore the cireula- 
tion quickly. Many of my patients who did not 
receive transfusion at operation were trans- 
fused post-operatively and I found their con- 
valescence was greatly shortened and I be- 
lieve it is desirable to transfuse all patients 
whose hemoglobin after operation is below 60 
percent. 

Transfusion and operation should start to- 
vether and I cannot agree that any time at 
all should be spent in allowing the patient to 
recover from the so called “shock.” I have 
watched very closely the progress of more 
than 40 seriously ill patients during the time 
that preparations were made to operate on 
them and despite transfusion I never saw one 
improve until the operation was commenced. 
On the other hand I have seen several patients 
who have begun to improve the moment the 
abdomen was opened, despite the fact that at 
that time they were not receiving blood. Only 
in very exceptional circumstances, if there is 
unavoidable delay, should time be wasted in 
transfusing before operation. 

Anesthesia: For the gravely ill patient, the 
best anesthetic of all is local infiltration. This 
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can be supplemented if necessary with gas 
and oxygen and if the anesthetist is not par- 
ticularly experienced and local anesthesia is 
not available, there is, in my opinion, no safer 
anesthetic than open ether. There were two 
deaths in this series—a mortality of 1.76 per- 
cent. 

Case 1: (59th case in the series). The pa- 
tient, an unmarried woman, age 41, was 
treated by unilateral salpingectomy. The en- 
tire operation took no longer than 15 minutes. 
The patient’s condition was not serious and 
she remained well for two days after the op- 
eration. She then developed peritonitis and 
despite treatment with sulphonamide she died 
within three weeks. Penicillin was not avail- 
able at this time. 

Case 2: (107th in the series). This patient 
had a ruptured ectopie gestation which had 
been present for 12 hours before admission 
and her condition was very poor. There was 
considerable delay in getting her into hospital 
and also in getting an operating theatre. 
Blood transfusion was started before opera- 
tion. Owing to extreme vasoconstriction the 
resuscitator failed to get in more than a few 
ounees of blood before operation was com- 
menced and the sucker which I was using 
broke down and the abdomen had to be 
swabbed out by hand. This added another 10 
minutes to the operation and_ necessitated 
some handling of the gut. During this pro- 
cedure the patient stopped breathing and the 
heart stopped beating. Artificial respiration 
and eardiae massage failed to restore life. 

Subsequent Pregnancies: Mayo and Strass- 
mann found the chances of a subsequent 
intra-uterine pregnancy were 33.3 percent 
and the chances of a subsequent extra-uterine 
pregnancy were 3.6 percent, which shows the 
importance of conserving the remaining tube, 
unless it is grossly diseased. In view of this 
statement a follow-up of the cases in this 
series was undertaken and it was found that 
the chances of a subsequent intra-uterine 
pregnancy were more than three to one. Total 
patients—110; eight were too recently per- 
formed to allow the possibility of a further 
pregnancy ; two died; 15 were sterile as a re- 
sult of operation. This leaves 85 in whom a 
subsequent pregnancy was possible; 27 were 
untraced or did not reply; 58 were traced. 
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The husband of one patient was taken a 
prisoner of war in France three weeks after 
his wife’s operation and therefore the out- 
come of 57 patients who had a chance of preg- 
naney is known. Of these 57, the case treated 
by salpingostomy had two subsequent ectopic 
gestations and two others had one ectopic 
gestation—5.2 percent. 

Eleven patients had 13 intra-uterine preg- 
nancies between them—19.2 percent; eight 
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had one pregnancy, two had two pregnancies 
and one had an abortion at three months. It 
is of interest to note that three twin preg- 
nancies occurred in this series. One had a 
bilateral ectopic, one had a twin pregnancy 
in the one tube and one had a tubal pregnancy 
combined with an intra-uterine pregnancy. 
This latter was recognized at operation, con- 
tinued to term and resulted in the birth of a 
living child. 





A Surgical Motion Picture Evaluation Committee of the Inter- 


national College of Surgeons is now being formed. 


Those who have had experience in this line and who would like to participate 


in this activity will kindly communicate with the Secretary, 1516 Lake Shore 


Drive, Chicago, Ill. 

















An Analysis of 793 Cataract Operations by the 
Verhoeff Intracapsular Sliding Method 


ALAN R. ANTHONY, M.D.C.M., L.M.C.C. 
VANCOUVER, B. C. 


T WAS only some 25 years ago that intra- 
capsular cataract surgery became popular. 
There was still considerable controversy as 

to which type of cataract the operation could 
be applied to. In fact there were many leading 
surgeons who did not approve of the operation 
and stated frankly that it was dangerous, and 
that results of such operations were unfavor- 
able compared with the traditional cataract 
operation. 

The traditional cataract operation required 
that the eye be blind so as the eataract would 
be mature or “ripe,” and that the operation be 
done in two or three stages. These procedures 
cecupied four to six months and the patient 
had an irritable eve for many many weeks. 
Hospitalization commonly extended over a 
month and many patients waited years for 
their cataracts to ripen. 

With the advent of the intracapsular opera- 
tion, the surgery of cataracts took a tremen- 
dous stride. Patients could now be operated on 
while the cataracts were quite immature. The 
postoperative recovery time was shortened to 
weeks instead of months. The ultimate resuits 
of the intracapsular operation had proven its 
superiority in every manner over the old 
operation. 

Development of the intracapsular operation 
was due to such men as Smith,’ Barraquer,? 
Stanculeanu,® Kalt,? Elschnig,® Verhoeff® and 
Knapp.’ As a result of their research there 
were three main types of operation developed : 
the Sliding Method, the Tumbling Method, 
and the Suction Method. Of these three meth- 
ods the Tumbling Method, as advocated espe- 
cially by Knapp, is the most widely used. The 
Suction Method by various types of erisophake 
is least used but popular with some surgeons. 
It is the purpose of this report to present an 
analytieal survey of approximately 800 opera- 
tions by the Verhoeff Method so that other 
surgeons using different methods, may com- 
are results. 


It must be made clear at this point that the 
writer is of the opinion that it is not neces- 
sary to select cases for intracapsular surgery 
by the Verhoeff Method. Cataract patients of 
40 years of age or older, regardless of the 
presence of high myopia, posterior synechiae, 
or any other complication, have routinely been 
operated on by the intracapsular method. This 
survey does not include cataract cases in pa- 
tients under 40 years of age as they are not 
attempted by the intracapsular operation ; nor 
does it include cases of traumatic cataract 
where the lens capsule has already been rup- 
tured by penetrating injury. 


CHOICE OF ANESTHESIA, PREMEDICATION 
AND PREPARATION 


The delicacy of intracapsular surgery de- 
mands that the patient must be relaxed and 
quiet during the operation. The surgeon is 
wise who studies his patient before admission 
to hospital from the standpoint of the pa- 
tient’s mental state and nervous control. In 
younger patients (55 years and under) par- 
ticularly if the cataract is complicated by a 
coexisting disease, the writer usually uses gen- 
eral anesthesia of sodium pentothal intra- 
venously with the trachea intubated to allay 
the dangers of laryngeal spasm or respiratory 
failure. More recently curare has been used 
successfully with the sodium pentothal, in 
which case much less pentothal is necessary 
and the patient is carried along on a much 
lighter anesthesia. 

Premedication consists of hypodermic injec- 
tion of pantapon gr. 1/3 and atropine gr. 
1/150. 

About 90 percent of cases are operated on 
under local anesthesia. Premedication consists 
of luminal gr. 3. two hours before the opera- 
tion and demerol gr. 50. intramuscularly 
one-half hour before surgery. 

Sodium sulfacetamide 30 percent solution 
and penicillin solution 1500 units per ec. are 
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instilled in the eye to be operated five times 
alternately 24 hours prior to surgery. The 
lashes are clipped immediately before surgery. 
The skin preparation consists of washing with 
green soap; application of alcohol; final thor- 
ough serubbing with tincture of zephiran and 
careful painting of the lid margins with tine- 
ture of zephiran. Aqueous zephiran 1/1000 is 
instilled into the eye. 

Pontoecaine one percent solution instilled 
every two minutes for six times is used to 
anesthetize the eye. A Van Lint novocaine 
two percent solution injection of 5 to 7 ee. is 
given for lid relaxation. No retrobulbar injec- 
tion of novocaine is used. The writer has 
never seen the necessity for this procedure and 
objects to its use in that a retrobulbar hemor- 
rhage can be produced necessitating cancelling 
the operation, or, that such an injection can 
in some cases produce a pressure in the orbit 
and consequently on the eye, making loss of 
vitreous a grave danger if not an actuality. 


OPERATIVE TECHNIC 


Following the Van Lint novocaine injection, 
upper and lower lid retracing sutures are 
placed. The sutures are of heavy silk and 
placed in the middle of the upper and lower 
lids with a broad bite only subeuticular in 
depth and just behind the lash line. 

An eye speculum is inserted and the eye and 
the upper and lower fornices are thoroughly 
washed out with normal saline. Several drops 
of pontoeaine solution one percent and adren- 
alin 1/1000 are instilled. 

The tendon of the superior rectus muscle 
is grasped at its attachment and a heavy silk 
suture passed beneath the tendon of the mus- 
cle just before its attachment. This suture is 
for retraction. The eye speculum is removed. 
The upper lid retracting suture and the supe- 
rior rectus suture are brought up over the 
patient’s forehead and anchored in the drapes 
with mosquito forceps. From this procedure 
the upper lid is raised off the eyeball and the 
eyeball is gently depressed. The lower lid 
retracting suture is brought down over the 
patient’s cheek and heavy hemostat forceps 
applied to the ends of the suture but not 
clamped to the drapes. The weight of the 
forceps is sufficient to cause the lower lid to 
be lifted away from the eye. 
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An inspection is now made of the external 
canthus and if any pressure on the eye is evi- 
dent an external canthotomy is done with 
scissors. A suture for closing the canthotomy 
is now placed but not tied. This obviates any 
danger of trauma to the eye after the cataract 
extraction. 


Fig. 1. Tllustration shows the upper and lower lids 
retracted by the retracting suture, the superior rectus 
suture in position, retracting the eyeball downward. 
The scleral-conjunctival suture has been placed with 
conjunctival flap brushed down over the cornea, and 
the sutures drawn aside to be out of the way during 
the rest of the operation. The internal rectus has been 
grasped for fixation and the cataract section is about 
to be done. 


CATARACT SUTURES 


Some years ago I was enthusiastic about 
elaborate corneoscleralconjunctival sutures, 
thinking that with such sutures wound closure 
would be in perfect apposition and strong. It 
was hoped that from such sutures the post- 
operative complications, such as iris prolapse, 
vitreous loss and intraocular hemorrhage, 
could be avoided and further that astigmatism 
would be much less than with other types of 
sutures. 

The corneoscleralconjunctival sutures were 
applied in two manners. First, as a single su- 
ture at 12 o’clock; secondly, as a double 
suture, one at 11 o’clock and the other at 1 
o’clock. In both eases the conjunctiva was in- 
cised at the limbus from 10 to 2 o’clock and 
the conjunctiva undermined by dissection to 





form a large loose flap which could readily 
be drawn down over the cornea; 6-0 atrau- 
matic silk sutures were used. The needle was 
introduced in the cornea about 2 or 3 mm. 
from the limbus, passed through the corneal 
stroma and limbus and superficial layers of 
the sclera, emerging in the sclera 3 or 4 mm. 
from the limbus. 

The section was made with a knife and 
enlarged with scissors, if necessary. If the iris 
became inearcerated during the section the 
knife was withdrawn and the section com- 
pleted with scissors. The section, of course, 
divided the sutures which had been placed. 





The cataract section completed. The iris has 
been grasped at the sphincter and been drawn through 
the incision and the iridectomy is about to be completed. 
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These sutures were now used as suture 
tracts to allow new sutures to be reintroduced. 
The new sutures were double-armed 6-0 
atraumatie silk. The suture was passed first 
alone the corneal suture tract and then intro- 
duced at the scleral lip of the wound and 
along the seleral suture tract. The ends of the 
sutures were then brought through the con- 
junctival flap from the under side about 5 mm. 
from the edge of the flap. Such sutures, when 
tied, should theoretically result in perfect 
wound apposition. The technical performance 
in the placing of such sutures was often ex- 
tremely difficult. The writer frequently found 
that placing such sutures was by far the most 
difficult part of the operation and the most 
time-consuming. 
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It was found that there was considerable 
danger in the technic to a threatened loss of 
vitreous before the extraction was even com- 
menced due to the pressure on the eye when 
attempting to introduce the sutures in the 
suture tracts—particularly in the ease of the 
scleral suture tract. One hundred and eleven 
cases were done using the double suture at 11 
o'clock and 1 o'clock and 64 eases of the single 
suture at 12 o’clock. 

At the same time as these sutures were be- 
ing employed the writer was also using two 
simpler sutures, and it became apparent that 
the complicated corneoscleraleonjunctival su- 
tures were not improving the results of the 
surgery as had been expected. Technically, 
they were most difficult to use; the danger 
of vitreous loss on attempting to introduce the 
sutures made them unattractive and they were 
abandoned in favor of a simpler type of 
suture. 

Thirty-two cases were done using the scleral- 
conjunctival suture devised by the late Dr. 
George Derby, Boston, Mass. An incision was 
made in the conjunctiva at 12 o’clock 1 em. 
above the limbus. A triangular flap was cut 
to the limbus, the base portion on the limbus 
being about 1 em. wide. A double-armed 6-0 
silk suture was used. The two ends of the 
suture were passed through the base of the 
conjunctival flap about 5 mm. apart emerging 
on the under side of the flap. Each needle was 
then passed vertically in a 2 mm. bite through 
the superficial layers of the sclera commencing 
about 3 mm. from the limbus. The sutures 
were left loose between the flap and the scleral 
bites and drawn to the lateral side so as to be 
out of the way of the knife during the section, 
iridectomy and cataract extraction. 

Following the extraction, the two scleral 
ends of the suture were drawn closing the 
wound. The conjunctival flap was smoothed 
over and the sutures tied over the tip of the 
conjunctival flap. The writer frequently found 
it was difficult to draw the sutures without 
causing the scleral lip of the wound to gape 
and caused concern over a vitreous loss fol- 
lowing extraction. As this type of suture was 
the same in the end result as one proposed by 
Dr. F. H. Verhoeff, Boston, Mass., it was aban- 
doned due to the fact that it was more difficult 
to insert than the Verhoeff suture. 
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‘ig. 3. The delivery of the lens in capsule is shown. 


.s may be noted the lens is grasped at the equator and 

s the lens emerges, it is held against the scleral lips 

f the incision to prevent loss of vitreous. The ring 

xpressor is following immediately behind the lower 

ole o* the lens. Note the retraction of the lids, remov- 
ing all pressure from the eyeball. 


For the past several years the Verhoeff 
suture has been employed exclusively except 
in eases of glaucoma with filtering trephine or 
iridencleisis blebs where the double corneo- 
seleraleonjunctival suture was better applied. 
A triangular flap, similar to the Derby suture 
was used. A double-armed 6-0 silk suture was 
used. A bite was taken in the superficial layers 
of the sclera about 3 mm. long and parallel 
to the limbus about 3 mm. posterior to it. 
Either end of the suture was then passed 
through the base of the conjunctival flap from 
the under side and about 3 mm. apart. The 
sutures were drawn to the lateral side to be 
out of the way. 

Following extraction the sutures were 
drawn, holding the conjunctival flap down 
with forceps, to prevent gaping of the wound 
from the cornea lifting. Five hundred and 
eighty-six cases are reported using this type 
of suture. It is simple and fast, trauma to the 
eye is minimal and wound closure is adequate. 
Table 1 shows comparative results in 793 cases 
using the four types of sutures mentioned 
above. 

From the figures in Table 1 it is quite ap- 
parent vitreous loss is impressively lower with 
the Verhoeff suture. The writer is of the opin- 
ion that this suture cannot produce a vitreous 
loss by the trauma of introduction, and will 
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Fig. 4. The cataract has been removed in capsule, the 

conjunctival flap has been smoothed over and the 

sutures have been drawn to. The iris is now being re- 

posited. The sutures will then be tied and the retracting 
sutures removed. 


in many cases prevent vitreous loss following 
extraction because of the simplicity and rapid- 
ity with which the sutures may be drawn and 
tied. The higher figures of the other types of 
suture are in part due to the actual loss of 
vitreous occurring before lens extraction was 
commenced. 

It is also interesting to notice that the com- 
plication of prolapsed iris has the lowest inci- 
dence with the Verhoeff suture. 

The occurrence of hyphema on the third to 
fifth day postoperatively, was of minor conse- 
quence. This complication, occurring in about 
20 percent of cases, does delay slightly the 
postoperative recovery but produces no per- 
manent ill effects. No attempt was made in 
this survey to study this unimportant oceur- 
rence. There were, however, 14 cases of severe 
massive intraocular hemorrhage. Two of these 
cases were expulsive hemorrhages and _ re- 
quired immediate enucleation. Two cases oc- 
eurred where retinal detachment was found 
after the hemorrhage absorbed. The nine other 
cases were massive vitreous hemorrhages, re- 
covering with 20/40 vision or better after a 
period of approximately six months. The other 
case developed a degenerated vitreous and 
phthisis bulbi with nil vision. 

A study was made of the average astigma- 
tism of the postoperative refraction with the 
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TABLE 1 
Severe Average 
Type of Suture No. of eases | Vitreous Loss | Prolapsed Iris} Hemorrhage | Astigmatism 
% No. of cases | No. of cases | in Diopters 
| 
Corneoscleral-Conjunctival 64 | 10.94 1 1 2.980 
Single | 
| | 
Corneoscleral-Conjunctival | 111 | 5.4 3 4 2.069 
Double | | 
| | 
Scleral Conjunctival | 32 | 6.25 1 1 2.068 
Derby | | 
Scleral Conjunctival ‘586 2.56 5 bul 2.242 
Verhoeff | | 
| ae ae Pe ee ee et ee 











different sutures which shows very little rela- 
tive difference in the amount of astigmatism. 

The controversy regarding round pupil 
with peripheral iridectomy cataract extrac- 
tions versus the full iridectomy extraction still 
continues. There is no doubt that the round 
pupil operation makes a prettier eye post- 
operatively. One must remember, however, 
that the resulting vision is unaffected with or 
without iridectomy. Therefore, the surgeon 
should think of the ultimate visual result, and 
if the operation is rendered easier and safer 
with iridectomy then iridectomy should be 
done. For those surgeons who do the Tumbling 
Method of extraction the question of iridee- 
tomy is not so important as in that operation 
iridectomy does not facilitate the extraction 
of the cataract to any great extent. 

In the Verhoefft Sliding Method of extrac- 
tion where the capsule forceps are applied at 
12 o'clock, at the equator or just below the 
equator of the lens, it is important that the 
operator have a good view of the lens equator 
and also that the iris be out of the way to 
allow the dislocation of the lens at 12 o’clock 
forwards. It is frequently difficult to obtain a 
fully dilated pupil by the use of weak my- 
driatics preoperatively such as adrenalin and 
cocaine. If a round pupil extraction is to be 
done the mydriasis must be readily controlled 





*2 cases of expulsive hemorrhage which required enucleation. 


and a full miosis obtained quickly postopera- 
tively by the use of eserine. 

In many eases which are fully dilated imme- 
diately preoperatively, the operator finds that 
by the time the section is completed the pupil 
is only two-thirds dilated or even less. Any 
ease which is not fully dilated following see- 
tion makes round pupil extraction by the 
Verhoeff Method practically an impossibility. 
Whereas in the Tumbling Method it is possible 
to reach beneath the iris to grasp the lens if 
the pupil is not fully dilated: in the Verhoeft 
Sliding Method, the iris must be brushed back 
or held back by some instrument to allow a 
proper grasp on the lens capsule. 

In incompletely dilated pupils it is almost 
impossible to hold the iris back to allow a 
proper grasp at the lens equator. For this rea- 
son the writer has always felt that iridectomy 
greatly simplified the operation and therefore, 
was the procedure of choice. Recently, how- 
ever, some 22 cases have been done with round 
pupil and peripheral iridectomy using the 
Sliding Method. They were all selected cases. 
namely—patients over 60 years of age with 
mature or nearly mature cataracts. In one 
case the capsule was ruptured. It is the feeling 
of the writer that the Verhoeff Sliding Method 
is not too well adapted for round pupil extrae- 
tions. The manipulation of the iris during the 
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lens extraction makes the technic more com- 
plicated, and it is doubtful if round’ pupil 
extractions by this method as a routine proce- 
dure would show the same high percentage of 
uncomplicated intracapsular extraction as 
that obtained by a full iridectomy. 

In these cases presented the Verhoeff cap- 
sule forceps were used. Following iridectomy, 
pressure is applied with a ring expressor at 6 
o’elock just above the limbus. This results in 
a tipping forward and upwards of the lens 
equator. The capsule forceps are then applied 
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as the pressure is maintained below. The 
operator has an unobstructed view of the lens 
and a proper bite of the lens capsule should 
always be possible. Traction by the forceps 
upwards and outwards is applied and main- 
tained. The ring expressor is now slid in a 
semicircular manner from 5 to 7 o’clock just 
above the limbus, the pressure in the direction 
of the optic nerve. This action results in a 
dislocation of the lens at the upper and lower 
poles. The traction of the forceps is now 
changed to the plane of the iris, resulting in 
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the capsule and lens closing the scleral lip of 
the wound and blocking the possibility of vit- 
reous presenting. 

With the forceps traction in this plane a 
rocking motion is begun with a corresponding 
sliding pressure applied to the lens equator 
below by the ring expressor. That is to say 
when the lens is rocked to 1 o’clock above, the 
pressure below is at 7 o’clock and when at 11 
o’elock above, the pressure below at 5 o’clock. 
In this manner the lens usually delivers 
‘apidly through the wound, and when half de- 
livered the pressure below is rapidly decreased 
so that in the final stage traction alone delivers 
the lens; the expressor follows behind to close 
the wound as the last of the lens is delivered. 

The conjunctival flap is smoothed over with 
fine plain forceps and the flap held in position 
as the sutures are quickly drawn to and tied. 
The iris is reposited and the pillars massaged 
into good position and the wound lips in- 
spected for invaginated conjunctiva. The su- 
perior rectus suture is carefully removed, as 
is also the lower lid retracting suture. Atro- 
pine, sulfadiazine, and penicillin ointments 
are instilled. The upper lid retracting suture 
is brought down on the cheek below and an- 
chored with adhesive. Double dressings and a 
cataract mask are applied. 


ANALYSIS OF TABLE 2 


It is interesting to note first the relative 
incidence of cataracts according to age groups. 
After the age of 60 the incidence of cataracts 
is relatively constant in the different age 
groups. 

The percentage of cases of cataract which 
were successfully removed intracapsularly 
certainly reflects the strength of the zonular 
fibers in the younger age groups. In those 
patients under 50 years about 77 pereent were 
removed in capsule; from 50 to 60 years age 
group about 84 percent were removed in cap- 
sule; from 60 to 70 group about 87 percent 
were removed in capsule; and the age group 
from 70 years on about 94 percent were re- 
moved in capsule. While it is common knowl- 
edge that the older the patient—the easier it 
is to remove cataracts intracapsularly, it is 
gratifying to see that in the younger age 
groups the operation can be performed in such 
a high percentage of cases. 
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It is difficult to draw conclusions from an 
analysis of the cases of vitreous loss. Perhaps 
in the age group 61 to 65 where there were 20 
eases of high myopia the 5.9 percent vitreous 
loss is suggestive. The writer feels that vit- 
reous loss is caused almost always by two 
factors; first, that the patient was uncoopera- 
tive and moved the eye at the wrong moment, 
or secondly, the surgeon made an error in 
technic. As regards the first factor, it might 
be said that the surgeon should be blamed 
again for wrong choice of anesthetic, or im- 
proper premedication, or poor akinesia of the 
lids or pressure on the eye from the external 
canthus, or retracting sutures held too tightly. 
The overall average of 3.7 percent vitreous loss 
is favorably comparable with any other intra- 
capsular operation and perhaps illustrates the 
safety of the Verhoeff operation when at- 
tempted routinely at any age, forty or over, 
on any cataract immature to hypermature, 
complicated or uncomplicated. 

Table 2 indicates the greatest incidence of 
diabetes mellitus associated with cataracts to 
be between the ages of 56 to 70 age groups. 
The complication of diabetic retinitis is a se- 
rious one and often its presence gives a dis- 
appointing result to surgery. However, where 
the fundi cannot be examined because of eat- 
aracts in a diabetic and surgery is done, the 
patient is seldom disappointed even if the 
vision is 20/70 due to diabetic retinitis. A fur- 
ther analysis is presented later on regarding 
diabetes mellitus and cataract. 

As Table 2 reveals—the incidence of high 
myopia regarded in this survey as over five 
dioptres of myopia is 8.7 percent. In 69 eases 
it was found that 26 percent of these had 
myopie choroiditis, which in most cases gave 
them a postoperative vision of worse than 
20/40. Figures are apt to be misleading and 
in this instance there were many cases where 
the patient’s vision was reduced to less than 
5 percent preoperatively and the vision post- 
operatively, while worse than 20/40, was emi- 
nently satisfactory to the patient. However, in 
the age group 61 to 65 where there were 20 
eases of myopia of whom 10 had choroiditis, 
the visual result of the age group was reduced 
to 86.7 percent mainly by these myopes. 

There were only seven cases of retinal de- 
tachment found postoperatively. Only one case 
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occurred associated with myopia. Two cases 
oceurred following a vitreous loss at the time 
of operation. Two were successfully reattached 
by operation. 

Six eases of glaucoma occurred. They were 
all of the chronic compensated type and the 
onset appeared from three months to two 
vears following cataract extraction. It was 
possible to control all cases by a cyclodialysis 
/peration. 

The analysis of the visual results in the age 
‘roup 40 to 45 shows that while only 88 per- 
‘ent had good vision, in this small group of 25 
vases were two cases found to have old retinal 
letachments and one case of old occlusion of 
ihe central retinal artery. These three cases 
naterially reduced the percentage of success- 
‘ul results but also illustrate the misplaced 
enthusiasm the surgeon sometimes has when 
faced with a younger patient who has a ma- 
ture or hypermature cataract in only one eye 
and rather faulty light projection. However, 
when such eyes sometimes result in 20/20 
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vision one may be excused perhaps for the 
unsuccessful cases. 

The next two age groups 46 to 50 and 50 
to 55 show very gratifying visual results which 
are due to the low incidence of high myopic 
choroiditis and diabetic retinitis. The re- 
mainder of the age groups show a rather uni- 
form visual result. 

The overall average visual result of 90.8 
percent is in the opinion of the writer a very 
gratifying one, considering again that all 
types of cataract, regardless of complications, 
are used. 


TABLE 4 


An analysis of extracapsular extractions which re- 
sulted in vision worse than 20/40. The headings 
below represent the cause of poor vision and the 
number of cases. 
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There were 96 cases in which the lens eap- 
sule was ruptured during operation and 
Tables 3 and 4 show the results of these opera- 
tions. 

Table 3 shows the high figure of 9.4 percent 
vitreous loss. This illustrates well that fre- 
quently the surgeon is in trouble at the time 
the capsule ruptures and vitreous loss is inci- 
dental with faulty technic or the uncoopera- 
tive patient. Some cases of vitreous loss can 
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also be attributed to the surgeon being over- 
zealous in trying to remove lens remnants by 
irrigation or by fishing for capsule in the 
anterior chamber with forceps. 

Three cases of prolapsed iris occurred—the 
percentage incidence being 3.1 percent, while 
in the intracapsular group of 697 cases the 
incidence was .5 percent. 

Seven cases of severe postoperative iridocyl- 
itis occurred and the end result in each case 
gave a vision of less than 20/40. Practically 
all eases in this series of 96 had iritis of mild 
or moderate degree for weeks postoperatively. 
This of course emphasizes one-of the main 
objections to the old extracapsular cataract 
extraction. , 

One case of postoperative secondary glau- 
coma ceeeurred which could not be controlled 
medically or surgically and the eye was lost. 

Table 4 explains the visual results of this 
group of cases. Operative and postoperative 
complications explain the poor visual result 
in 13 or more than half of the 22 cases having 
less than 20/40 vision. 

As ean be seen from Table 5 the incidence 
of diabetes mellitus and cataracts was 5.2 per- 


TapLe 5. DIABETES MELLITUS AND CATARACTS 


Number of cases 
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cent in this series of 793 cases. As mentioned 
previously the greatest incidence of diabetes 
and cataracts occurred between the ages of 56 
and 70 year old groups. There were 39 cases, 
of which five suffered ruptured capsule. This 
gave the same percentage of intracapsular ex- 
tractions as that of the general series, namely 
87.2 percent. The outstanding feature of this 
series of cases was the visual result in which 
46.2 percent showed a vision of 20/40 or 
worse. As can be seen from the Table there 
were 18 cases in which the vision was worse 
than 20/40, but in 16 of the 18 cases the low 
visual acuity was due to the fact that diabetic 
retinitis was found to be present postopera- 
tively. The attendant postoperative complica- 
tions of hemorrhage, uveitis, vitreous loss, 
prolapsed iris, and glaucoma were not unusual 
from the general picture of the entire number 
of cases presented. It may be concluded then, 
that in the diabetic the most serious compli- 
eation which affects the visual result is dia- 
betie retinitis. 

Of the 793 eases presented 69 cases of 
myopia of greater than 5 dioptres associated 
with cataract oceurred. Of the 69 cases 11 


TABLE 6. HicH Myopia AND CATARACTS 
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eases of ruptured capsule occurred giving a 
percentage of intracapsular operation of 84 
percent. The vitreous loss was 5.8 percent, and 
while occurring in an increased percentage 
over the general series of cases, the incidence 
was not serious. In the 69 eases of high myopia 
18 cases of myopic choroiditis occurred, or 26 
percent. It was found that in 10 cases myopic 
choroiditis accounted for a vision which re- 
sulted in less than 20/40. As can be seen the 
greatest cause of poor visual results was the 
presence postoperatively of myopic choroiditis. 

In other words, in eases of high myopia, 
excluding the presence of choroiditis, one 
might expect the same visual results as those 
encountered in an uncomplicated cataract. 
Two cases of retinal detachment occurred 
which does seem to indicate a higher incidence 
of this complication in high myopia associated 
with cataract than in other cataracts, but the 
number of cases perhaps, prevents too definite 
conclusions being drawn. 


TaBLE 7. ANALYSIS OF CATARACT EXTRACTIONS 
CoMPLICATED BY OLD UvEAL INFECTIONS 
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Nineteen cases of cataract complicated by 
old uveal infection occurred. In all these cases 
posterior synechiae of moderate or severe de- 
vree were present. As can be seen from Table 
7, 26.3 percent of these operations resulted in 
extracapsular cataract extraction. In some of 
these cases it was found that the capsule was 
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so adherent to the iris that the posterior syne- 
chiae could not be broken down. In most cases, 
however, it was possible to break down the 
posterior synechiae prior to cataract extrae- 
tion following iridectomy by passing an iris 
repositor between the iris and lens. It is inter- 
esting to note that of the 19 cases there were 
no cases of vitreous loss. It was found that in 
those cases in which it was possible to break 
down the posterior synechiae, that the lens 
delivered with greater ease than that encoun- 
tered in the normal uncomplicated cataract 
extraction. 

It is interesting to note from Table 7 that 
no cases of postoperative severe hemorrhage, 
glaucoma, or uveitis occurred. The visual re- 
sults on the surface appear to be disappoint- 
ing. Eleven cases of the 19 had a resulting 
vision of less than 20/40. In all cases the visual 
result was dependent upon the preexisting 
pathology, mainly the presence of old choroid- 
itis in the fundus. While by normal compari- 
son the visual results of this series of cases 
appear disappointing, most of the patients 
were most happy to obtain even the vision of 
20/200 where previously they had light per- 
ception. From this series of cases, one may 
conelude that a relatively high percentage of 
cataracts can be removed in capsule without 
fear of operative or postoperative complica- 
tions. 

There were 26 cases of cataracts occurring 
with preexisting glaucoma. All cases had pre- 
viously been operated on successfully by some 
glaucoma operation. Of the 26 cases five cases 
suffered ruptured capsule, or 19.2 percent. Vit- 
reous loss occurred in two cases or 7.7 percent. 
The small number of cases prevents any par- 
ticular conclusion regarding this complication. 
However, in 10 cases out of the 11, it was 
found that the visual field losses accounted 
for the poor vision. The occurrence of other 
operative and postoperative complications was 
not unusual, except in the case of postopera- 
tive hemorrhage. There were three cases of se- 
vere postoperative hemorrhage, or 11.6 per- 
cent. This might be attributed to the frequent 
cardiovascular pathology seen with glaucoma, 
such as arteriosclerosis and high blood pres- 
sure. Two of these cases were vitreous hemor- 
rhages which recovered with normal vision 
several months postoperatively. 
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There were 531 cases of uncomplicated ecat- 
aracts which were removed intracapsularly. 
Table 9 illustrates the results of these opera- 
tions. As one would expect, this group of cases 
shows the most successful results. The vitreous 
loss of 3.2 percent is minimum. The incidence 
of postoperative hemorrhage is relatively the 
same in this group as for the total group of 
793 cases. Severe postoperative uveitis is seen 
to be a rare occurrence, its incidence being 
1.1 percent; and this, indeed, is one of the 
chief advantages of the intracapsular opera- 


ANALYSIS OF CATARACT EXTRACTIONS 
WITH PREEXISTING GLAUCOMA 


TABLE 8. 
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tion because of the low incidence of post- 
operative uveal inflammations. The occurrence 
of retinal detachment and glaucoma _post- 
operatively is relatively the same as for the 
total group of cases of the survey. The visual 
results show 97 percent of the cases had visions 
of 20/40 or better. Three cases of the 16 with 
vision worse than 20/40 were found to have 
macular degeneration. 


CONCLUSIONS 


The Verhoeff Intracapsular Sliding Method 
of eataract extraction can safely be done on 
all types of cataract, complicated or other- 
wise, with a 91 percent chance of obtaining 
vision better than 20/40 in patients over 40 
years of age. The high percentage (87.8 per- 
cent of cataracts successfully removed in eap- 
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ANALYSIS OF UNCOMPLICATED INTRA- 
CAPSULAR EXTRACTIONS 


TABLE 9. 
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sule and the low vitreous loss (3.7 percent ) 
recommend the operation favorably in com- 
parison with statistics of the Tumbling 
Method and Suction Methods. 

The directness of the approach of the eat- 
aract extraction, that is the grasping the lens 
above at the equator, the unobstructed view 
of the surgeon in seeing the tension of the 
forceps on the lens, and the motion of disloea- 
tion of the lens, and the fact that the lens 
itself in its delivery blocks the possible avenue 
of escape of the vitreous, are in the opinion 
of the writer, the factors which make for such 
suecessful results. 

It was thought by many surgeons that high 
myopia was a definite contraindication for 
intracapsular cataract surgery. Results of this 
survey do not agree with this idea. The per- 
centage of intracapsular extractions (18 per- 
cent) and vitreous loss (5.8 percent) are com- 
parable with the uncomplicated cataract 
results. The outstanding unfavorable factor 
in these cases is the presence of myopic cho- 
roiditis which materially reduces the success- 
ful visual results. It is worth remembering 
that most of these patients have had their 
choroiditis for many years prior to the onset 
of cataract, and they are quite delighted to 
have their vision restored to its former degree. 

Cataracts secondary to old uveal inflamma- 
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tions can usually be extracted intracapsularly 
(73.7 percent) in spite of posterior syhechiae, 
by breaking down the synechiae with an iris 
repositor after performing the iridectomy. It 
is commonly found that the lens dislocates 
more readily than an uncomplicated cataract, 
presumably due to a weakening of the zonular 
fibers from the old inflammation. From this 
survey it is apparent that the visual results 
are mainly dependent on the condition of the 
choroid and retina from the inflammatory 
process. 

The result of cataract surgery on diabetics 
is particularly dependent on the presence of 
diabetie retinitis. One feels, however, that sur- 
gery is justifiable if the cataract is sufficiently 
developed to prevent study of the fundus. In 
those cases without retinitis the results are 
similar to those of the uncomplicated cataract. 

The results of attempted intracapsular oper- 
ations where the capsule has been ruptured 
do not compare favorably with the intracapsu- 
lar operation. High vitreous loss (9.4 percent), 
presumably due to faulty technic at the 


time of capsule rupturing is one factor which 
leads to poor results. The immaturity of cata- 


racts with ruptured capsules leads to severe 
uveal inflammation and is the other main 
cause of unsuccessful operations. 

While hemorrhage into the anterior cham- 
ber is a rather common occurrence from the 
third to fifth day postoperatively, it slightly 
delays the patient’s recovery and does not af- 
fect the ultimate visual result. These small 
hemorrhages are spontaneous as a rule and 
seem to bear no relationship on the postop- 
erative care of the patient. It was found that 
these hemorrhages were of no more frequent 
occurrence when the patients were allowed out 
of bed 36 hours after the operation and al- 
lowed to see with the unoperated eye. This has 
become standard procedure. 

Severe postoperative hemorrhages are a 
serious postoperative complication. These 
hemorrhages involve the vitreous and may re- 
sult in the following complications: 

(a) A solid blood elot in the anterior cham- 
ber with a resulting secondary glaucoma. 

(b) A gaping of the wound with possible 
prolapsed iris, possible prolapsed vitreous or 
secondary infection leading to panopthalmitis. 

(c) Expulsive hemorrhage with a bursting 
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open of the wound and loss of intraocular con- 
tents requiring enucleation. 

(d) Massive vitreous haemorrhage which 
may cause a degeneration of the vitreous re- 
sulting in retinitis proliferans. A few cases, 
however, recover normal vision after several 
months. 

The simple conjunctival suture used in 593 
cases has proven adequate. It is atraumatic 
and the statistics compare most favorably with 
other more complicated sutures. 


RIASSUNTO 
Il metodo intracapsulare, per striscio, di 
Verhoeff puo’ essere eseguito senza pericoli in 
ogni forma di cataratta, anche se complicata. 
Nel 91% dei pazienti oltre i 40 anni esiste la 
possibilita di ottenere una visione migliore 
di 20/40. Velevata percentuale (87,8%) di 
cataratte estratte con successo nella capsula, 
unita alla bassa percentuale (3.7%) di per- 
dita del vitreo, depone a favore di questo me- 
todo operativo piuttosto che degli altri metodi 
per caduta 0 per suzione. 

I vantaggi del metodo derivano del fatto 
che la lente viene afferrata al disopra dell’- 
equatore, consentendo in tal modo una piu’ 
diretta via d’accesso alla cataratta; alla vi- 
sione piu’ perfetta dell’operatore nel seguire 
la presa del forcipe ed i movimenti di disloca- 
zione della lente stessa; al piu’ difficile de- 
flusso del vitreo, bloccato dalla lente stessa. 

Anche le cataratte secondarie a vecchie flo- 
gosi dell’uvea possono essere estratte per via 
intracapsulare (nel 73,7% dei easi) nono- 
stante sinechie posteriori: in questi casi le 
aderenze vengono staccate mediante ripositori 
dell’iride, dopo Viridectomia. La lente puo’ 
essere dislocata piu’ facilmente in questi easi, 
probabilmente perche’ il processo infiamma- 
torio ha indebolito le fibre zonulari. I risul- 
tati—per quanto riguarda la visione—dipen- 
dono in gran parte dalle condizioni della co- 
roide e della retina. Nei diabetici i risultati 
dipendono specialmente dall’esistenza, 0 meno, 
di una retinite. Qualora la cataratta e’ tal- 
mente progredita, da impedire l’esame del 
fondo, l’operazione e’ comunque giustificabile. 
Nelle cataratte diabetiche senza retinite, i ri- 
sultati sono uguali a quelli dei casi non com- 
plicati. 
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SU MARIO 


La extraccion de cataratas por la tecnica 
intracapsular de Verhoeff, se puede usar en 
todos los casos, aun los complicados, con un 
91 por ciento de probabilidad de que la 
vision sea mejor de 20/40, en pacientes de mas 
de 40 anos de edad. El poreentaje (87,8 por 
ciento) alto de cataratas en capsula extraidas 
por este metodo con buenos resultados, mas el 
poreentaje muy bajo de perdida del humor 
vitreo (3,7 por ciento) recomiendan a esta 
operacion con preferencia. 

La teenica de este metodo tiene para el 
cirujano muchas ventajas; que se han 
diseutido en detalle en este articulo. 

Las cataratas que son seecundarias a inflama- 
ciones viejas de la uvea, generalmente se 
pueden extraer por el metodo intracapsular 
(73,7 por ciento) no obstante la existencia de 
la sinequia posterior. En estos casos se 
puede practicar la sinecotomia con un reposi- 
tor despues de haberse hecho una iridectomia. 
En los easos complicados es generalmente 
mas facil la dislocacion del cristalino, que en 
los casos no complicados ; posiblemente esto se 
debe al debilitamiento de las fibras zonales 
por la antigua inflamacion. Este estudio hace 
aparente que los resultudados en general, con 
respecto a la vision, dependen en particular 
al estado de la ecoroides y de la retina. Los 
resultados de esta clase de cirujia en los 
diabeticos depende en particwar en la presen- 
cia de la retinitis diabeticogena. Sin em- 
bargo la cirujia en estos casos se justifica 
siempre y cuando la catarata impida el 
estudio del fondo ocular. En los easos sin 
retinitis, los resultados son similares a los 
que se obtienen en los casos no complicados. 


SOM MAIRE 


La méthode de glissage de Verhoeff pour 
extraction de la catarate peut étre employée 
dans toutes les variétés de ecatarates com- 
pliquées ou autres. On obtint un pourecentage 
de 91 pour cent de vision supérieure a 20/40 
chez les malades au-dessus de 40 ans. Un haut 
poureentage (87,8 pour cent) de ecatarates 
enlevées avee suecés dans la capsule et une 
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perte minime de l’humeur vitrée (3,7 pour 
cent) recommandent cette opération qui donne 
des résultats favorables en comparaison avec 
les statistiques de la méthode Tumbling et des 
méthodes de suction. 

Pour l’extraction de la catarate, on saisit la 
lentille au-dessus de son equateur Le chirur- 
gien ainsi voit mieux la tension du forceps 
sur la lentille et le mouvement de la disloca- 
tion de la lentille. Dans cette méthode, la len- 
tille empéche l’écoulement de ’humeur vitrée. 
C’est Vopinion de l’auteur, que ces facteurs 
font que cette opération donne de si bons 
résultats. 

Les eatarates secondaires a d’anciennes in- 
flammations uvéales peuvent généralement 
étre extraites intracapsulairement (73,7 pour 
cent) méme s’il y a des adhérences. On brise ces 
adhéreneces avee un repositeur de l’iris aprés 
avoir fait Viridectomie. Généralement, la len- 
tille se detache plus facilement que dans les 
eas de catarates non compliqueés, probable- 
ment cela est di a V’affaiblissement par l’in- 
flammation des fibres annulaires. Apparem- 
ment, les résultats visuels obtenus dépendent 
en grande partie sur l’état de la choroide et 
de la rétine. Les résultats de la chirurgie des 
catarates sur les diabétiques, sont influencés 
par la présence ou l’absence de rétinite dia- 
bétique. Nednmoins, intervention chirurgi- 
cale est justifiée si la catarate a atteint un 
degré qui ne permet pas l’étude du fond de 
l’oeil. Dans les cas sans rétinite, les résultats 
sont les mémes que dans les cas de catarates 
non compliquées. 
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Case Report 





Metastatic Carcinoma of Left Lobe of Liver— 
Hepatolobectomy 


C. W. BURNS, M.D., F.R.C.S. (C.), F.A.C.S., F.I.CS. 
WINNIPEG, CANADA 


F ONE were to eliminate splenomegaly, 
the occurrence of large solid tissue tumors 
of the left upper abdomen would be com- 

paratively rare. 

The case history of a female patient who, 
in Mareh 1944, had a radical mastectomy for 
advanced carcinoma of the right breast, is 
discussed in this paper. She had quite a long 
interval (over three years) of apparent free- 
dom from her disease. In November 1947 she 
returned because of distressing symptoms due 
to a large left upper abdominal tumor. The 
tumor proved to be a metastatic carcinoma of 
the left lobe of the liver. A left hepato- 
lobectomy was done in December 1947. Up to 
the date of this recording, a period of 15 
postoperative months, she has remained 
symptom-free and in the interval has been 
able to carry on with her ordinary duties as 
a farm housewife. 

This ease presents a number of unusual fea- 
tures, sufficiently rare, to justify recording. 

It is fortunate that on both occasions I had 
the opportunity of attending this patient, even 
though in each instance it was for advanced 
carcinoma. The second time it was for metas- 
tasis of a breast carcinoma in a most unusual 
and exclusive site. Both operations were done 
at the Winnipeg General hospital. The advan- 
tage from the standpoint of this record is 
obvious. A continuity of events was estab- 
lished from 1944 to 1949 which has permitted 
an accurate study from our own records of the 
clinical, radiographical and the pathological 
details in connection with the course of the 
disease in this ease. The pathological record 
is most important. 


CASE HISTORY 


Female, age 58. The patient was first referred to 
me in March 1944 because of a breast tumor which 
was obviously carcinoma with advanced manifesta- 


tions. She was a small type of person, underweight 
but active and wiry. Her general health was not 
materially undermined by the presence of this le- 
sion in spite of the fact that the “lump” had, to 
her knowledge, been present for over two years. 

With reference to the local findings my notes at 
this time were as follows: “A stony hard tumor 
in the right breast, upper and lateral quadrant, 
situated near the nipple. The tumor is at least 3 
ems. in diameter. The overlying skin is adherent to 
the mass below. The breast is not fixed posteriorly. 
There are palpable nodes in the axilla. Diagnosis: 
Advanced carcinoma of the breast with axillary 
lymph node involvement.” 

An x-ray of the lungs was negative. Nothing of 
unusual significance was found in the general 
clinical examination at this time. 

On March 6, 1944 a right radical mastectomy was 
done. The patient made an uneventful recovery. 

Pathological report: Breast of right radical 
mastectomy. 

Report: Specimen consists of tissue removed 
at right radical mastectomy including breast. 
pectoral muscles and axillary contents. The 
overlying skin ellipse covering the medium 
sized breast measures 1.5x6 ems. Located near 
and deep to the nipple within the breast tis- 
sue is a fairly freely moveable tumor measur- 
ing 3 ems. in diameter. Tumor is fairly well 
circumscribed, non-encapsulated. Cut surface 
is pale, moderately firm except for a central 
area of haemorrhagic bulging. Of the lymph 
nodes found in the axillary contents, one is 
replaced by tumor. 

Micro: Infiltrating mammary carcinoma 
showing a variety of cell types and patterns. 
There are areas of typical infiltrating duct 
carcinoma grade three, with fairly well cir- 
eumscribed areas of so-called bulky mammary 
type of carcinoma showing some adenocarci- 
nomatous features. The metastasis to the 
lymph node is of the infiltrating duet carei- 
noma pattern. 
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Fig. 1. 


Lateral view. Novy. 12, 1947, showing entrinsic 


tumor pressure on stomach. 
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The patient returned to her home in a rural 
district with instructions to report to her local 
physician at regular intervals. She failed to 
do so until symptoms, at first vague but later 
most obvious, became so distressing that medi- 
eal attention was demanded. 

On Nov. 10, 1947, three years and eight 
months following the operation for carcinoma 
of the breast, Mrs. T. was again referred to me. 
This time it was because of a large tumor in 
the left upper abdomen, which had reached 
proportions sufficiently great to create per- 
sistent and distressing gastric symptoms. Some 
weeks previously she had consulted her phy- 
sician because of substernal distress which at 
this time I understand was thought to be car- 
diae in origin. These symptoms were soon fol- 
lowed by more localized manifestations de- 
scribed as a heavy sensation and a feeling of 
fullness in the epigastrium, belching, anorexia, 
weakness and loss of weight. Skirt bands be- 
came uncomfortable and tight. Eventually the 
patient discovered the “lump” in her abdomen. 
This discovery naturally alarmed her greatly. 
She reported to her local physician who ad- 
vised her of the suspected nature of the tumor 
and recommended she return to Winnipeg for 
further advice. 

Examination: The patient was obviously 
worried and distressed, otherwise her general 
appearance had not changed materially. She 
had lost weight but did not present the clinical 
picture of one suffering from a generalized 
carcinomatosis. There was no evidence of local 
or regional recurrence at the site of her mas- 
tectomy performed over three and one-half 
years previously. Lymph nodes in the neck, 
ete. were normal. No edema was present in the 
arm. The axilla was negative. There was no 
cough. I was unable to determine any clinical 
evidence of metastasis to the spine or other 
bony structures. 

Abdomen: On inspection the bulging of a 
large mass in the left upper quadrant was ap- 
parent. The skin appeared to be tense, but 
otherwise normal. There was no evidence of 
dilated veins, or superficial varicosities of the 
abdominal wall. There was no jaundice. 

On palpation the mass was firm. It felt 
smooth rather than nodular. Its upper border 
could not be determined because of the over- 
lying ribs. It extended from beneath the ribs 
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inferiorly to about the level of the umbilicus. 
The mass occupied practically the entire left 
upper quadrant. The lower palpable portion 
could be readily outlined and it permitted a 
reasonable degree of mobility from side to 
side. It did not present the characteristics of 
an enlarged spleen but favored those of a liver 
tumor. There was no palpable enlargement of 
the right hepatic lobe, no demonstrable ascites 


and, as stated above, no evidence of jaundice. 

A tentative diagnosis of a neoplastic tumor 
involving essentially the left lobe of the liver 
was made. It was assumed that this tumor was 
of metastatic origin. It appeared to be of a sol- 
itary nature involving a site of unusual selec- 
tion to a prominent degree. We were puzzled 
about the apparent absence of metastasis to 
common sites elsewhere and were likewise un- 
able to explain any mode of tumor spread 
which perchance could locate in the left lobe 
to the apparent exclusion of the right and the 
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more natural site for demonstrable metastasis 
to occur. It seemed highly improbable that the 
right lobe could escape in spite of the impres- 
sion one received from the clinical investiga- 
tion. The explanation of this preference for 
gross implantation remained an _ unsolved 
problem. 

Laboratory Tests: 
R.B.C.’s 4,400,000 
H.G. 78% 
Cl: 0.9 
Morph. Approximately normal 
W.B.C.’s 4,000 
Sed. Rate 23 mm. in 1 hr. in the 200 mm. tube 
Urinalysis negative 


Fig. 4. July 8, 1948, eight months after operation. 


X-ray Examinations: Lungs: negative. Flat 
plate of abdomen showed a large soft tissue 
mass occupying the left upper quadrant. 
X-ray after ingestion of a barium meal: “The 
stomach and duodenum shows no radiographic 
evidence of intrinsic lesion. The soft tissue 
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mass displaces the stomach backwards and to 
the left.” 

Intravenous Pyelogram: “Both kidneys are 
functioning normally. There is no displace- 
ment. Pelves, calyeces and ureters are within 
normal limits. There is no visible deformity of 
the bladder.” 

Dorsal and lumbar spine negative for metas- 
tasis. 

The result of this investigation provided 
further evidence to support the original ten- 
tative diagnosis as far as a tumor involving 
predominantly the left lobe of the liver was 
concerned. We decided that the spleen could 
be definitely eliminated. Neither the clinical 
nor the x-ray evidence supported the possi- 
bility of pancreatic cyst. One would have ex- 
pected a carcinomatous invasion to have been 
hard and nodular, but of course, the entire 
mass could not be palpated. 

An aspiration biopsy was unfortunately not 
considered as a diagnostic aid. The diagnosis 
of metastatic carcinoma involving essentially 
the left lobe of the liver was accepted on fairly 
reliable grounds. It was apparently a blood 
borne dissemination and, therefore, was not 
likely confined to one lobe only. There was 
nothing substantial to support the possibility 
of a lymph channel spread except that the 
ordinary lymphatie channels had been dis- 
rupted by the former radical mastectomy, 
which might perchance favor a retrograde es- 
cape of tumor cells. 


The prognosis in any event was grave. I did 


not consider that operation had anything 
worthwhile to offer. The patient was so ad- 
vised and was put on a supportive regime. 
She was very disappointed and discouraged. 
The patient realized she was in need of medi- 
eal attention which could not be made avail- 
able in her rural surroundings, living so far 
from a doctor and particularly during the 
winter season. She, therefore, decided to re- 
main in the city. 

On each successive visit Mrs. T. was obvi- 
ously more despondent although her general 
condition was not rapidly deteriorating. The 
tumor was increasing in size without demon- 
strable evidence of metastasis elsewhere. This 
circumstance led to misgivings and doubt on 
my part as far as the presumptive diagnosis 
was concerned. It seemed unreasonable that 


JULY-AUG., 1949 


a metastatic carcinoma from any source could 
conceivably become so large without demon- 
strable lesions appearing elsewhere. I, there- 
fore, began to reconsider the advisability of 
a laparotomy. In the final analysis the exact 
nature and extent of intra-abdominal tumors 
cannot with certainty be determined short of 
exploration. 

When the suggestion of an exploratory lapa- 
rotomy was introduced I found my patient 
eager to have it undertaken in spite of the 
facet that she was advised it might mean noth- 
ing more than an exploratory incision. A co- 
operative patient is a great asset to any major 
surgical undertaking. 

On Dee. 30, 1947, the exploratory operation 
was undertaken. The exposure was by means 
of a high left rectus incision. The mass proved 
to be due to a carcinomatous invasion of the 
left lobe of the liver. The right lobe was not 
enlarged and was palpably free from metas- 
tasis. There was no ascites. Stomach, spleen 
and gallbladder were likewise free from neo- 


Fig. 5. Breast tumor 100 (Surg. Path. No. 796/44). 
Papillary adeno carcinoma showing infiltration of con- 
nective tissue in lower left corner. 
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plastic invasion. The left lobe contained sey- 
eral large areas of apparent invasion. The 
central portions of these lesions were soft due 
perhaps to a central necrosis. It was adherent 
on its undersurface to the gastrohepatic omen- 
tum. Separation was accomplished chiefly by 
blunt dissection. A biopsy confirmed the diag- 
nosis of carcinoma. After releasing the left 
lobe it could be delivered well forward, 
thereby facilitating the operative procedure. 

The entire left lobe was transected at the 
line of the faleciform ligament. Bleeding was 
controlled in part by foreeps and in part by 
manual compression. Hemostatic mattress su- 
tures of ribbon catgut were inserted as the 
line of incision progressed. We were able to 
secure a few of the larger vessels by transfixed 
ligatures. Hemostatic oxycel gauze was em- 
ployed and fixed to those areas which contin- 
ued to ooze after the mattress sutures were 
tied. This procedure satisfactorily controlled 
hemorrhage. At the conelusion of the transec- 
tion the field was free from bleeding of any 


Fig. 6. Liver tumor X15 (Surg. Path. No. 5565/47) 

showing from above downward: (a) papillary adeno- 

carcinoma similar to Fig. 5, (b) dilated portal veins 
in false capsule, (c) flattened liver lobules. 
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significance. Blood transfusion during the op- 
eration replaced fairly adequately the blood 
lost. 

The patient’s condition remained remark- 
ably good throughout. 

Pathological Report: Specimen consists of 
the entire left lobe of liver. 

Report: Specimen contains an ovoid mass 
of tumor 14x11x10 ems. On one surface is an 
ellipse of liver tissue 11x8 ems. and measuring 
0.5x2.5 ems. in thickness. Remainder of the 
surface consists of a smooth capsule with a few 
adhesions. On the surface opposite to the liver 
tissue are three protruding nodules 1 to 2 ems. 
in diameter. Capsule over these is intact. 

On cut section capsule measures 0.1 ems. in 
thickness. Liver tissue is compressed. The tu- 


Fig. 7. Liver tumor X100 (Surg. Path. No. 5565/47). 

Papillary adenocarcinoma above similar to Fig. 5. 

This tumor is within a distended portal vein. Liver 
parenchyma below. 


mor is variegated in appearance, is cellular, 
soft, pinkish, friable with a few yellow areas 
of necrosis. 


Micro: Metastatic mammary carcinoma. 
Histology is similar to previous right breast 
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tumor. This breast tumor is growing as two 
distinet cell types; a duct carcinoma and an 
adenocarcinoma. The duct type of carcinoma 
metastasized to the regional lymph nodes and 
it is the adenocarcinoma type which has metas- 
tasized to the liver. 

The patient made an uneventful recovery. 
She was discharged from the hospital Jan. 17, 
1948. She soon regained the recent weight loss 
and has to the time of this recording continued 
to do well. 

The removal of this tumor mass promptly 
relieved the pressure symptoms but it was the 
psychological effect on the patient that was 
most pronounced. Her whole attitude was 
changed from one of depression and hopeless- 
ness. On the occasion of her first visit to the 
office this complete change of attitude was so 
evident that it was noticed and remarked upon 
by the office staff. The surgical operative 
wound healed by first intention and Mrs. T. 
returned to her home in the country and has 
been able to continue with her ordinary house- 
hold duties as a farm housewife. 

In July 1948 at our request she returned 
for examination. We found her very well. 


Physical examination was negative. 

Barium meal—reported as follows: Marked 
change. Stomach no longer displaced as it was 
in November 1947. 


Blood Exam.: July 7/48— 
H.G. 
R.B.C.’s 
C.I. 
Morph. 
Sed. Rate 


78% 
4,090,000 
0.96 
Approx. normal 
22 mm. in 1 hr. 


I had written to Mrs. T. and asked that she 
return for examination immediately prior to 
the writing of this report. She replied she 
would be unable to come for perhaps two 
months but stated she was feeling very well 
and had no complaints except that she recently 
suffered for a short period from constipation. 

In any event, the 15 month interval free 
from symptoms has been unique and has made 
us feel that the operation was quite worth- 
while in spite of the fact that we could not 
entertain an optimistic view for her future. 

The dissemination or mode of spread of 
malignant tumor cells in the body frequently 
follows a common pattern emanating from any 
given site. There are, however, many excep- 
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tions. The case reported is a striking example 
of the exceptional. Not infrequently the pri- 
mary tumor remains hidden and insignificant 
without creating disturbing symptoms until 
tumor cells, which have migrated from the 
original lesion, have become lodged in fertile 
soil have produced a secondary tumor of 
greater magnitude. 

The location of the secondary growths is 
very important from the standpoint of diag- 
nosis and treatment. Not infrequently it is for 
the relief of symptoms referrible to the sec- 
ondary lesion that the patient seeks advice. 


FOLLOW-UP REPORT 


Following excision of the left lobe of 
the liver for metastatic breast cancer this 
patient remained well and active, sign and 
symptom-free for 15 months. She returned to 
the city for delayed follow-up examination in 
April. At this time her only complaint was 
that of a recent constipation. 

2xamination showed no sign of recur- 
rence at the site of the right radical mas- 
tectomy (March 6, 1944) or in the upper 
abdomen (left hepato-lobectomy Dee. 30, 
1947). Her hemoglobin was 77 percent com- 
pared to 87 percent in July 1948, seven 
months previously. Sedimentation rate was 
normal, and she had gained weight since her 
last operation. In the lower abdomen a poorly 
defined supra-pubie mass was found. On rectal 
examination it felt like an extrinsic mass en- 
eroaching on the rectal lumen. This was con- 
firmed by a barium enema. 

She was admitted to the hospital and a 
laparotomy was done, April 16, 1949. There 
was bloody fluid in the peritoneal cavity. A 
large metastatic omental tumor was present 
in the pelvis and attached below to the right 
broad ligament, where a left ovarian cyst was 
buried, which was compressing the sigmoid 
and rectum. The right lobe of the liver was 
studded with metastatic nodules. The site of 
the previous left hepatolobectomy was healed. 

Convalescence was rapid and her wound 
healed quickly. She had been temporarily 
relieved of her constipation. 

This lady continues to be well and ac- 
tive. She shows few constitutional ill effects 
of her now extensive metastases. It is five 
years and two months since the radical mas- 
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tectomy for the three stage cancer and 18 
months since the hepato-lobectomy. The recent 
laparotomy findings were not at all surprising, 
and the prognosis is obvious but I believe that 
the complete history is interesting and in 
spite of the unfavorable end result, the out- 
lined procedures have been worthwhile. 


SUMMARY 


The commonest sites in the body for the har- 
boring and growth of migratory tumor cells 
are the liver and the lungs. From 30 to 50 
percent of all fatalities from carcinoma sec- 
mdary lesions are to be found in the liver. 
[his is due in part to the high fertility of liver 
‘issue for tumor cell growth and in part to 
the histological and anatomical features of this 
organ. It is not surprising to find that the 
incidence of blood borne metastasis in the liver 
is high for all primary tumors arising in tis- 
sues which are connected with the portal area, 
but it is indeed amazing to realize that in a 
case of primary carcinoma of the breast we 
have been able to report an instance of defi- 
nite metastasis to the liver where the second- 
ary lesions had so exclusively selected the left 
lobe that at the time of operation we were 
unable to find evidence of metastasis in the 
right. The left lobectomy has given this pa- 
tient freedom from symptoms and distress for 
a period much longer than we had anticipated. 


RIASSUNTO 


Le sedi piu’ comuni delle metastasi carci- 
nomatose sono i polmoni ed il‘regato. La spe- 
ciale fertilita’ del tessuto epatico e le caratte- 
ristiche anatomiche del fegato spiegano il 
pereche’ nel 30—50% dei casi questo diventi 
sede di una metastasi. E’ facile spiegare 
questa singolare frequenza alle orquando la 
dispersione delle cellule neoplastiche origini 
da tumori connessi con la cireolazione portale : 
ma e’ sorprendente come il fenomeno si ripeta 
anche in easi, nei quali la sede primitiva del 
tumore e’ assai distante dalla circolazione epa- 
tica. 

L’A. riporta per esempio un canero primi- 
tivo della mammella, il quale si era riprodotto 
—al momento dell’operazione—solamente nel 
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lobo sinistro del fegato. L’asportazione di 
questo lobo ha evitato per un lungo periodo di 
tempo la comparsa di ulteriori manifestazioni 
patologiche. 


SU MARIO 


IK] higado vy el pulmon son los organos que 
mas comunmente sufren de lesiones metas- 
taticas cancerosas. De 30 a 50 por ciento de 
los casos de cancer que terminan fatalmente 
presentan metastases en el higado. Esto se 
debe en parte a la gran fertilidad del higado 
para los tumores cancerosos y tambien a su 
anatomia y _ histologia. Por lo tanto no 
sorprende el encontrar una alta proporcion 
de metastases en el higado en casos de canceres 
primarios en  organos cuya_ cireculacion 
connecta con la cireulacion portal. Sin em- 
bargo es sorprendente el encontrar metastases 
en el lobo izquierdo del higado en un caso 
nuestro de cancer primario de la mamma. En 
esta coso no encontramos evidencia de in- 
vasion del lobo derecho de este organo. La 
lobectomia del lobo izquierdo del higado ha 
dado a este paciente un periodo libre de todo 
sintoma, mucho mayor de lo que nosotros 
habiamos anticipado. 


SOM MAIRE 


Les métastases des tumeurs sont plus fré- 
quentes dans le foie et dans les poumons. 
Trente 4 50 pour cent de toutes les fatalités 
de lésions secondaires du carcinome siégent au 
foie. Ceci est en partie dai a ce que le tissu 
hépatique posséde une grande fertilité pour la 
cellule neéplasique et en partie aux caractéres 
histologiques et anatomiques de ces organes. 
I] n’est pas étonnant que les métastases du foie 
par voie sanguine de tumeurs en rapport avee 
la région portale, soient élevées. Mais il est 
étonnant de trouver dans un cas de carcinome 
primaire du sein que nous ayons pu faire le 
rapport d’une métastase au foie. Le région se- 
condaire était exclusivement présente dans le 
lobe gauche. A l’opération, nous n’avons trouvé 
aucun signe de métastase dans le lobe droit. 
Une lobectomie gauche donna a notre malade 
une période sans symptomes beaucoup plus 
longue qu’on aurait crue. 








Editorial 





Ambidexterity in Surgery 


STUDY of the existence of handedness 
in plant and lower animal life, and 
even in the mineral kingdom, may seem 

to bear little relation to surgical technic, but 
the fact remains that many important and in- 
teresting points may be gained therefrom. The 
predominance of right over left or left over 
right is far more prevalent in all-nature than 
is generally supposed. Handedness is inherent 
in certain erystals and solutions which rotate 
the plane of polarized light to the right or to 
the left. It appears in seashells, most of which 
are, so to speak, right-handed. 

There is an extant moss of earboniferous 
type whose helical curves are directed invar- 
iably to the right. Convolvulus and the runner 
bean twine in the same direction as a cork- 
screw; honeysuckle and the hop vine twine 
the other way. Among fish, the flounder lies 
on the opposite side from that favored by the 
halibut. The lobster, which, as Charles King- 
sley has reminded us, is more curious than 
anything all the scientists in the world could 
possibly invent, has one large claw resembling 
a forceps and a smaller chela resembling scis- 
sors. With exceptions, the males tend to be 
right-handed and the females left-handed. 

In the course of evolution, man—unlike 
most animals with two occipital condyles— 
has kept the power of supinating the hands 
and opposing the thumbs. The human foot has 
forfeited its arboreal grasping powers in the 
process of conforming to the erect posture. 
Among anthropoid apes, handedness is less 
consistent than in man. 

Drawings of the Stone Age man _ usually 
show him clutching his weapons in the right 
hand. Today, all but about six percent of us 
are right-handed. Most of those who claim to 
be truly ambidextrous are probably left- 
handed by birth and right-handed by educa- 
tion. Neglect of one hand produces a disabil- 
itv comparable with amblyopia ex anopsia. 

It is to be noted that reflections or photo- 
graphs of the hands show no perceptible differ- 
ence between the left and the right. This sug- 





gests strongly that an equal, or approximately 


equal, skill in the use of them is within our 


reach. One hand may act as vanguard, but 
the other should be ready to take the initiative 
when required. An injury to the right shoul- 
der is said to account for the celestial left- 
hand parts of the music of Scriabin. The poly- 
phonic harmonies of Bach are the apotheosis 
of combined and independent action of the 
musician’s two hands. 

What has all this to do with surgery? A 
very great deal, since the development of some 
degree of ambidexterity will enable the sur- 
geon to operate more smoothly, more deli- 
eately, more rapidly and more rhythmically 
than he can operate without it. Ambidexterity 
is almost essential in direct ophthalmoscopy, 
and in many difficult and delicate operations 
on the eye it is most valuable both to the 
surgeon’s success and the patient’s safety. In 
a perfect incision for cataract there is no 
handedness, although puncture and counter- 
puncture and the inclination of the knife must 
be accurate within very fine limits. This kind 
of skill is well within the capacity of either 
hand. Tumbling the lens in intracapsular ex- 
traction, however, is an advanced form of 
dissection to be entrusted only to the master 
hand. 

In the transfrontal approach to orbital 
tumors, it is usually the assistant who retracts 
the patient’s dura mater and brain; but a 
surgeon confident in his ambidexterity can 
remove a pituitary tumor from the side corre- 
sponding to the patient’s blinder eye, at the 
same time retracting the brain with the other 
hand. 

For the dissection of tonsils, ambidexterity 
is a sine qua non. One of my most treasured 
instruments is an eyed needle for this opera- 
tion as used by Nager of Zurich. It is tempered 
like a rapier and curved axially, so that it can 
be used for a rotary motion with either hand. 

In any formula for skill, time must be in- 
cluded in the denominator. As Dessault has 
truly said, the simplicity of an operation is 
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the measure of its perfection. An excellent 
example of what ambidexterity can do to sim- 
plify a surgical procedure may be seen in ton- 
sillectomy with the guillotine. By the aid of 
ambidexterity combined with rhythm, it is 
possible without slurring to accelerate from 
andante to allegro con brio, and turn the 
patient face downwards, after only three cir- 
cling movements for each tonsil, as follows: 
(1) the left hand, grasping the guillotine, is 
fully pronated, elevating the patient’s tongue. 
From this position the hand is supinated 
through ninety degrees and abducted, draw- 
ing the right tonsil up into the mouth. The 
thumb of the right hand extroverts the tonsil, 
while (2) the left hand is supinated further 
until the tongue escapes medially. This min- 
imizes the risk of pestoperative hemorrhage. 
The blade is closed firmly, and (3) the left 
hand is again fully pronated. Mainly with the 
thumb of the right hand, the guillotine is 
pushed axially toward the opposite pyriform 
fossa, thus enucleating the tonsil. 

Elegance is the secret of success in plastic 
surgery. In operations for harelip and cleft 
palate, ambidextrous insertion of sutures 
doubly armed with fully curved needles, the 
gap between the eye and the point being three- 
eighths of a circle, brings broad surfaces into 
apposition and prevents curling in of the 
edges without damaging. the vitality of the 
tissues. Thus elegance turns a major opera- 
tion into a minor one, and elegance is best 
achieved with the help of ambidexterity. 

I have recently had a striking personal ex- 
perience of the value of observing handedness 
wherever it appears. A child, age 22 months, 
was presented for examination and proved to 
have a partially coiled piece of rigid steel wire 
caught in the throat. The uncoiled upper end 
of the wire could be freed from the left wall 
of the pharynx, but its lower end was curled 
upward and backward into the prevertebral 
pharyngeal mucosa. It was so firm and rigid 
that it seemed impossible to remove it without 
tearing the tiny throat, and it was too strong 
to be cut with any available tool without per- 
forating the mucosa. The position of the top 
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end made it impossible to get the lower end 
into the lumen of the endoscope. Realizing 
that the partially uncoiled wire formed part 
of a left-handed spiral, I changed the forceps 
to my left hand and, using a more confident 
left-handed rotation, got it free. 

Not only surgery but bacteriology has some- 
thing to learn from this neglected sphere of 
knowledge. According to Pijper, motile bae- 
teria are not rods but helices, and each flagel- 
lum is nothing more than a coil of mucoid 
threads. The gyrations of the bacteria, which 
propel them with ease, become visible when 
the motion is retarded in a viscid cellulose 
medium. Three-dimensional microscopy may 
tell us why some patients have one form of a 
disease and others another; a given micro- 
organism not having been distinguished from 
its mirror image, ete. Treponema pallidum is 
coiled with the precision of a lamp filament 
and with a pitch of one micron. In studying 
it, one must remember that a corkscrew, if 
looked at through a telescope or a microscope, 
is still apparently right-handed, but its mirror 
image is left-handed. Such niceties of observa- 
tion may bring about unexpectedly significant 
discoveries. 

To apply this hypothesis to the study of mi- 
eroorganisms is to point the way to new ad- 
vances. To apply it to surgery is merely to 
give ear to those who, all down the ages, have 
enjoined the best possible use of both the right 
hand and the left. 

Surgery demands more than natural apti- 
tude. correct training and constant practice; 
the mind and soul must expand as well. Rea- 
son is the bridge by which we may cross over 
into new fields of surgical experience. It is 
possible not only to submit to evolution but to 
cooperate with it. Speaking from the evolu- 
tionary point of view, total decussation of the 
optie tracts was long ago relinquished in the 
interests of binocular vision. Similarly, total 
predominance of one hand over the other 
should be deliberately amended for the sake 
of that simple skill which is the true goal of 
every surgeon. 


W. O. Lopce 











News Notes 





Congress of Obstetrics 
and Gynecology 

The 12th British Congress of Obstetrics and 
Gynaecology convened at Friends Meeting House, 
Kuston Road, London, N.W. 1 on July 6-8 with 
Sir Eardley Holland presiding. Some of the sub- 
jects for discussion were “Modern Cesarean Sec- 
tion” “The Management of Pregnaney in Dia- 
betics”; “Precancerous Cellular Changes in Carci- 
noma of the Cervix,” and “The Operation of Pelvic 
Exenteration.” 


International European Society 
of Hematology 

This society is holding a meeting in Montreaux, 
Switzerland, Sept. 15, 16, and 17, 1949. Hemolytic 
anemias, and changes in the blood-proteins in blood 
dyserasias, have been proposed as subjects for the 
main discussion. Further information may be had 
from Dr. A. Piney, 152 Harley Street, London. 
W.. 3. 


Tuberculosis Control in Europe 

The United Nations International Children’s 
Emergency Fund anti-tubereulosis vaccination pro- 
gram has inaugurated the largest mass immuniza- 
tion ever undertaken. The program contemplates 
tuberculin-testing 40 to 50 million children in 
Europe and offers vaccination to all found to be un- 
infected by the tubercle bacillus. A total of $4,- 
000,000 has already been allocated by the Children’s 
Fund for the work, and the testing and vaccination 
of European children will begin very shortly under 
the joint sponsorship of UNICEF, the World 
Health Organization, the Danish Red Cross, and 
other Scandinavian Red Cross chapters. After com- 
pletion of the European project, similar programs 
may be undertaken in Algeria, Tunisia, Morocco, 
and China as well as Southeast Asia and Latin 
Ameriea. 


Russian Discoveries 

The State Medical Library in Moscow, claimed 
to be the largest of its kind in Europe, is holding 
an exhibition of medical literature according to 
a Moscow Radio report. The main section, called 
“The Superiority of Russian Medicine,” discloses 
several Russian medical discoveries. For example, 
one book deals with the life of Nikolai Pirogov, the 
eminent Russian surgeon of the last century. It 
claims he was the first man to use ether as an 
anesthetic, in 1847. In the West, the American 





dentist Morton is generally recognized as the first 
to have used it, in 1846. Pirogov was also named as 
the inventor of the plaster cast for fractures and 
the father of modern field surgery, according to 
this same report. The report also claims that the 
discovery of insulin in the treatment of diabetes 
was not made by Sir Frederick Banting but by 
Professor Soboley, a Russian scientist. 


Fire Destroys Chilean Medical School 

The School of Medicine of the University of 
Chile was recently destroyed by fire. The library 
which had about 50,000 volumes was almost com- 
pletely destroyed. It had just recently been re- 
organized by Edward Heiliger of the Rockefeller 
Foundation. The bibliographic material in the In- 
stitute of Biology and Institute of Microbiology 
was completely lost. Some of the books and jour- 
nals needed to rebuild the Chilean library will be 
supplied by the U. 8. Army Medical Library from 
duplicate stock. 


Rio de Janeiro Tuberculosis Law 

The President of the Republic promulgates the 
following law concerning the distribution of vac- 
cine. 

The Minister of Education and Health has the 
authorized executive power concerning the national 
service of T. B. to remove anyone in the national 
territory or to vaccinate them. The national service 
of T. B. realizes the difficulty to enforce this so 
authority is extended to the governors of the States. 
Within two years it will be asked that everyone 
have a certificate of vaccination showing birth, 
hospital service, occupation and armed service. 

The executive power is given likewise to other 
foundations in order to aid them in their scientific 
and technical control of these diseases. In order to 
carry through this law, the executive power will 
open a special credit of three million dollars. 


Medical Grants Distributed 

Institutions in 30 states have been given grants 
totaling $2,040,000 to finance medical and other 
research projects, according to a recent release 
through the Associated Press. 


International Congress on 
Rheumatic Diseases 

The Seventh International Congress on Rheu- 
matie Diseases was held in New York City, May 30- 
June 3, 1949, under the sponsorship of the Inter- 
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national League against Rheumatism. The host was 
the American Rheumatism Association, assisted by 
the New York Rheumatism Association. The Con- 
gress was the first International Congress on 
Rheumatic Diseases to be held in the United States. 


Fifth International Congress of 
Surgeons—La Paz, Bolivia 

Under the auspices of the government of the na- 
tion, and organized by the Society of Surgeons of 
La Paz, the Fifth International American Congress 
of Surgeons will take place between Oct. 17 and 
21, 1949. 

The Congress will be celebrated at the same time 
as the Fourth Centennial of the City of La Paz and 
those who participate can take part in these activi- 
ties. 

Dr. Filiberto Oviedo Radas is corresponding sec- 
retary and Dr. Enrique Berrios is secretary general. 


Twenty-First Anniversary Year 
of Harofe Haivri 

With the appearance of Volume II, 1948, The 
Hebrew Medical Journal, edited by Moses Einhorn, 
M.D., concludes its 21st successful year of publi- 
cation. 

In publishing the Journal, the editors aim to 
meet the need for a medical journal written in 
Hebrew, with English summaries, thus aiding 
greatly in the advancement and development of 
Hebrew medical literature. The Editorial Office of 
The Hebrew Medical Journal is 983 Park Ave. 
New York 28. 


Meeting Announced for the 
Ambulatory Fracture Association 

The tenth annual meeting of the Ambulatory 
Fracture Association will be held in Toronto, 
Canada, Oct. 24 to 27, 1949, for the study of skel- 
etal pinning and external fixation. The prograin 
will include the various skeletal fixation technics, 
intramedulary pinning, and hip-nailing. Those per- 
sons interested are asked to contact: Dr. Custis Lee 
Hall, president. 


Survey of Allergy-Producing Molds 

The research council of the American Academy 
of Allergy is conducting an international survey 
of allergy-producing molds to determine in which 
areas hay fever-producing molds are most concen- 
trated and where least prevalent. The extensive 
study will involve the cooperation of about fifty 
allergists and bacteriologists in forty states, Canada 
and Mexico. 


NEWS NOTES 


Dr. Woo Elected to F.R.C.S. 

Dr. Arthur Wai-Tak Woo, F.I.C.S., Hong Kong, 
has been accorded the distinction of being the first 
Chinese to be elected to Fellowship in the Royal 
College of Surgeons of England. 


Argentine Congress of Radiology 

The first annual meeting of the Asociacion 
Argentina de Radiologia was held in July 1949 in 
Santiago del Estero, Argentina. Dr. Sabino di 
Rienzo, Cordoba, whose work on “Radiological 
Aspects of Bronchial Dynamism” won first prize 
at the meeting of the Radiological Society of North 
America, is President of the Association. 


University Hospital Havana 
Offers New Publication 

The University Hospital of Havana inaugurated 
a new publication called The Archives of the Uni- 
versity Hospital. The first number January-Febru- 
ary issue contained excellent articles on hepatic 
changes in pellagra, temporal arteritis, and rheu- 
matic carditis. 


U. S. Specialists to Review 
Tropical-Disease Control 

The Economie Cooperation Administration mis- 
sion to the United Kingdom has announced that 
Dr. Frederick J. Brady, U. S. Public Health Serv- 
ice, and Harry H. Stage, U. S. Department of 
Agriculture, are to visit British territories in East 
and West Africa to survey conditions affecting the 
control of trypanosomiasis and malaria, and to 
make recommendations for further U.S. assistance 
in combating the tsetse fly and mosquitoes. The 
project has been arranged under E.C.A.T.’s teehni- 
cal assistance program. 


Streptomycin for Europe 

During its first year the United States Economie 
Cooperation Administration has financed the pur- 
chase of nearly nine million dollars worth of 
streptomycin for nations participating in the 
European Recovery Program. France is now re- 
ceiving about 500 kg. a month, while the Nether- 
lands is receiving about 41 kg. a month; shipments 
have also been sent to Italy, Austria, and Greece. 
K.C.A. is financing more than $500,000 worth of 
American equipment so that two French plants 
near Paris may produce streptomycin. 


Newly Elected Officers of the 
Peruvian Academy of Surgery 

Newly elected officers of the Peruvian Academy 
of Surgery: Dr. Cesar Heraud, president; Dr. 
Osear Guzman del Villar, Ist vice president; Dr. 





Amader Merino Reyna, 2nd vice president; Dr. 
Jorge de Romana, secretary general; Dr. Alfredo 
1). Curette, recording secretary; Dr. Aurelio Diaz 
Ufano, secretary of scientific functions; Dr. Luis 
M. Delgade, treasurer; Dr. Ernest Raffo, librarian; 
Dr. Alejandro Higginson, director of publications; 
Dr. Alberto Teranzo, Dr. Felipe A. de La Terre, 
Dr. Juan S. Lesne, Dr. Rolando Colareta, and Dr. 
Marees Nicolini, comprise the board of trustees. 


Philippine Radiological 
Society 

The Philippine Radiological Society was or- 
ganized in Manila, Aug. 14, 1948 with the follow- 
ing officers elected: President, Dr. Paterno S. 
Chikiameo, president; Dr. Daniel Ledesma, vice 
president; Dr. Ramon Paterno, seeretary-treas- 
urer; Dr. Paulino Garcia, Carlos Marquez and 
Hilario Zialeita, councilors. The primary aim of the 
society is to promote and safeguard the highest 
standards of radiology and to put the science in 
its proper evaluation, thus safeguarding also the 
interest of the patients in particular and the public 
in general. 


The Unesco Courier 

The Uneseo Courier, a monthly newspaper 
which is published in Paris and which reports 
global activities of the Organization, will soon be 
available to U. S. readers on a subscription basis. 
Orders may be placed with the Columbia Univer- 
sity Press, New York City 27. 


The Elizabeth Blackwell 


Centennial 
In recognition of the contributions made by the 


women doctors of the world to the science, prac- 
tice, and teaching of medicine, Hobart and William 
Smith Colleges in Geneva, New York, cited twelve 
leading women doctors of the United States, 
Canada, England and France on the 100th anni- 
versary of the graduation of Elizabeth Blackwell, 
first woman doctor. 

These women doctors honored were: Dr. Florence 
R. Sabin, Denver, Colo., Dr. Alice Hamilton, 
Hadlyme, Conn., Dr. Helen B. Taussig, Baltimore, 
Md., Dr. Martha May Eliot, Washington, D. C., 
Dr. Gerty T. Cori, Webster Groves, Mo., Dr. Pris- 
cilla White, Boston, Mass., Dr. Helen V. MeLean, 
Chieago, Ill., Dr. Margaret C. Craighill, Topeka, 
Kans., Dr. Helen MaeMurchy, C.B.E., Toronto, 
Canada, Dr. Elise S. L’Esperanee, New York, Dr. 
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Helen M. M. Mackay, F.R.C.P., London, England, 
and Dr. Therese Bertrand Fontaine, Paris, France, 
first French woman medecin des hopitaux. 


Sixth International Congress 
of Radiology 

The sixth International Congress of Radiology 
will be held in London during the summer of 1950. 
Dr. Ralston Paterson is president of the Congress 
and Dr. H. Graham Hodgson is treasurer with Dr. 
J. W. Melaren as secretary-general. 

Complete details of the Congress will be sent to 
each radiologist and published as soon as possible. 
An office has been established for the Congress at 
45 Lineoln’s Inn Fields, London, W.C.2, and all 
correspondence should be sent to that address. 


American Congress on Obstetrics 
and Gynecology 

The International and Fourth American Con- 
gress on Obstetrics and Gynecology will be held 
May 14 to 19, 1950, at the Hotel Statler, New York 
City. It is sponsored by the American Committee 
on Maternal Welfare. General sessions will be held 
to discuss the following topies: (1) Physiology of 
Human Reproduction; (2) Pathology of Human 
Reproduction; (3) Social and Economie Prob- 
lems; (4) Neoplastic Diseases of the Female Re- 
productive System; (5) Obstetric and Gynecolog- 
ical Procedures. Information may be obtained 
from Dr. Fred L. Adaire, 24 W. Ohio St., Chicago 
10, Til. 


Chapter News 

The Nicaraguan Chapter of the International 
College of Surgeons was inaugurated on March 28, 
1949, at Managua, Nicaragua, Central America, 
under the direction of Dr. Desiderio Roman, 
F.A.C.S., F.LC.S., who was a special envoy. 

The inauguration ceremonies and the first meet- 
ing of the Chapter were held in the National Palace 
and Hall of Congress, and were attended by Am- 
bassadors from the United States, Spain, Argen- 
tina and other representatives of the diplomatic 
corps in Nicaragua. 

The degree of Honorary Fellow was conferred 
upon Dr. Victor M. Roman y Reyes, President of 
Nicaragua, and the following officers pro tem were 
elected: Dr. Tomas Pereira, president; Dr. Luis M. 
Debayle, vice president and Dr. Fernando Velez 
Paiz, executive secretary. 
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Plastic Surgery of the Nose. By Albert P. 
Seltzer, M.D., F.I.C.S., F.A.C.S. Pp. 305, 221 il- 
lustrations. Philadelphia, 1949, J. B. Lippincott Co. 
$12.00. 

The author has written this book as a practical 
guide to rhinoplasty, setting down the results ob- 
tained from many years of experience in what is 
sometimes called, “cosmetic surgery.” Seltzer states 
that a plastic surgeon should be well grounded in 
the anatomy and physiology of his field and should 
have been an assistant to some master for a notable 
apprenticeship before declaring himself qualified. 

Seltzer’s technic, as well as others are presented 
in this book. It covers the examination, step by step, 
including graphic aids. An important point men- 
tioned on page 57 is that of having the nose 
surgically clean, free from any acute infection 
(colds) and sinusitis, if this be possible. However, 
it is curious how many patients with chronic sinusi- 
tis may heal normally, proving a certain degree of 
immunity in these tissues. 

The pictures, diagrams and figures illustrating 
this text are generally satisfactory and helpful. 
The final chapter deals with the many causes of 
failure after attempted restoration, and they should 
be well studied in order to avoid pitfalls where 
none seem to exist. 


Selected Writings of William Clowes. Edited 
by F. N. L. Poynter. London, 1948, Harvey and 
Blythe, Ltd. 

William Clowes (1564-1604) was a prominent 
surgeon of the Elizabethan era in England. His 
writings, therefore, have definite historical value 
and strong literary interest. Obviously, few ob- 
servers in any period are in a better position to 
report the state of affairs in general than is the 
physician or the surgeon. 

Clowes lived and practiced at a time when the 
status of a surgeon was anything but enviable; 
when every new discovery was regarded with sus- 
picion and superstitious fear; when the famous 
“King’s evil” was cured at stated intervals by a 
touch of the monarch’s hand, and when the doctor’s 
fees were paid (if paid at all) as frequently in 
merchandise as in money. Few practitioners of 
the period had either the energy or the courage to 
do any writing. The authentic data are therefore 
somewhat scanty, and the records and comments 
made by Clowes gain importance. 

The editor of these selections has modernized 
the archaic spelling for the reader’s convenience 


but has fortunately left the quaint original lan- 
guage unchanged, which makes the book diverting 
and delightful reading. Clowes was apparently a 
man of parts. “For my part,” he announces stoutly, 
“T will here set up my rest and contentation, how- 
soever impertinent and unseemly it may be. That 
is to say, if I find, either by reason or experience, 
anything that may be to the good of the patients, 
and better increase of my knowledge and skill in 
the art of Surgery, be it either in Galen or Para- 
celsus, yea, Turk, Jew or any other infidel, I will 
not refuse it, but be thankful to God for the same.” 
This sentence has an oddly contemporary sound. 

A man of forceful and vigorous mind, Clowes 
did not scruple to call the quacks and charlatans 
of his time “blind buzzards” and “cracking cum- 
batters.” With regard to their practices his moral 
indignation reaches a high pitch: “Yea, nowadays 
it is too apparent to see how tinkers, tooth-drawers, 
pedlars, ostlers, carters, porters, horse-gelders .. . 
with other such rotten and stinking weeds do in 
town and country, without order, honesty, or skill, 
abuse both Physic and Surgery, having no more 
perseverance, reason or knowledge in this art than 
has a goose.” Clowes does not hesitate to record 
names, and adds a long list of patients killed by 
one Valentine Rasworme of Smaleade, for whom 
his contempt is unbounded. 

Although this charming addition to the litera- 
ture naturally holds its greatest appeal for physi- 
cians and surgeons, it deserves a place on the 
layman’s shelves as well since it provides a refresh- 
ing literary experience. 


British Surgical Practice. Edited by Sir Ernest 
Rock Carling and J. Paterson Ross. London, 1948, 
Butterworth and Co., Ltd. Published in the United 
States by C. V. Mosby Co., St. Louis., Vol. 4. 


This is the fourth volume of an eight-volume 
encyclopedic work on general surgical practice and 
technic in Great Britain. The topical arrangement 
is alphabetical, and the contents are therefore 
miscellaneous; for example, the chapter “Fallopian 
Tubes” occurs between “Faciomaxillary Injuries 
and Deformities” and “Fascial Grafts.”’ The various 
articles are contributed by many different and dis- 
tinguished British surgeons. There are 263 illustra- 
tions, two of which are color plates. 

The successive articles follow, in general, the 
customary pattern of anatomic orientation, clinical 
picture, diagnosis, indications and contraindications 
for surgical intervention, preparation of the pa- 
tient, operative technic, and postoperative care. In 











many instances there is a brief survey of results 
obtained over a period of years, with evaluation 
of the various methods of surgical treatment. 
Special aids to diagnosis are frequently empha- 
sized. 

The work is well written, well indexed and well 
edited. Its eneyclopediec arrangement makes it 
highly convenient for quick reference. The con- 
tributing authors write as experts in their fields, 
and the illustrations are well chosen and graphic. 
The completed series should form an important 
contribution to the literature of surgery. 


Gynecological Histology. By Josephine Barnes. 
London, 1948. Harvey and Blythe Ltd. 


This small, but impressive volume contains 162 
splendid photomicrographs showing the cellular 
pathologie picture associated with various diseases 
of the uterus, the ovary, the fallopian tubes, the 
vagina and the vulva, as well as the histologic 
changes associated with pregnaney. “It has been 
assumed,” says the author, “that the reader has a 
knowledge of normal and pathological anatomy and 
histology and of clinical gynecology and endo- 
crinology such as would be expected of a final 
year medical student.” On this basis she has under- 
taken to provide a simplified but comprehensive 
view of the general subject and at the same time 
to offer specimens for comparison. All of the 
photomicrographs were taken with this in mind 
from actual slides. Their size and magnification are 
sufficient to make comparison easy. 

Although these fine illustrations necessarily ab- 
sorb a great deal of the space allotted to the book, 
the textual portions match them for clarity and 
completeness. No words are wasted, yet full deserip- 
tions are given. The chapter on pregnancy is 
especially interesting. 


Cunningham’s Manual of Practical Anatomy. 
By J. C. Brash and E. B. Jamieson. 3 Vols. Pp. 
1446. New York, 1947. Oxford University Press. 
$12.75. 

This excellent manual made its first appearance 
in 1879 as a dissecting guide, and was written by 
D. J. Cunningham, one of Britain’s most noted 
anatomists. Arthur Robinson earried on with the 
work from 1910-1934, while subsequent editions 
and revisions were perpetuated by the present 
editors. Since its very inception the Manual has 
remained a steady favorite with English medical 
undergraduates, later gaining popularity in Can- 
ada, Australia, and other members of the British 
Commonwealth of Nations. More recently, it was 
introduced in some American medical schools, and 
if the anatomy course were to receive the promi- 
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nence it deserves in the curriculum of all medical 
schools, the work would undoubtedly enjoy wider 
dissemination, for this manual is undeniably the 
most comprehensive dissecting guide available in 
the English language. 

It consists of three volumes, the first dealing with 
the upper and lower extremities, the second with 
the thorax and abdomen, and the third with the 
head, neck and brain. But it would be an error to 
assume that this work is merely a dissecting manual, 
for despite the modest implication of its title, the 
manual is virtually a comprehensive treatise of 
regional anatomy. Instructions for dissection are 
printed in italics, and these are interspersed thru- 
out the descriptive material as indicated. The il- 
lustrations accompanying the text are superb, and 
are frequently colored. 

This set is enthusiastically endorsed for the 
undergraduate embarking upon the study of anat- 
omy, for the surgeon seeking further proficiency 
in regional anatomy, and to others who might be 
generally interested in the subject. 


A Textbook of Histology. By A. A. Maximow 
and W. A. Bloom (Ed. 5). Pp. 700. Philadelphia, 
1948. W. B. Saunders Company. 


In the 20 years that had elapsed since Maximow 
first sketched this classical work, it gradually in- 
creased in prominence until it became the acknowl- 
edged classic book on histology, known and beloved 
by most medical students. It follows that there re- 
mains but little that the reviewer can add about 
the present edition (fifth) except to sing its praises 
anew. 

The latest edition remains substantially unaltered 
from its predecessors, except for the following 
changes: a revision of the histologie description 
of the lungs, bones, muscles, and endocrine glands; 
condensation of the chapters on hemopoietic and 
nervous tissues; some alterations in the treatment 
of the female generative system; and finally, there 
are some new illustrations featuring autoradio- 
graphs, electron micrographs and_ photomicro- 
graphs made by means of the phase difference 
microscope. 

As a standard textbook of histology, this work 
ranks high among the best and it is enthusiastically 
recommended. 


The Mechanism of Abdominal Pain. By V. J. 
Kinsella, M.B., F.R.C.S. Pp. 230. Sydney, 1948. 
Australasian Medical Publishing Co., Ltd. 32 S/6d. 


There are few subjects over which the medical 
mind is more confused than in the neurologic as- 
peets underlying abdominal pain. With admirable 
patience and skill, Kinsella has courageously at- 
tacked this problem, and has traced our knowledge 
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of abdominal pain from the days of Vesalius to its 
present status, including the author’s own substan- 
tial contributions to the scientific investigation of 
this important topic. 

While the author’s conclusions are well-known to 
the modern student of neurophysiology, it would 
not be amiss to repeat them here, in brief: viz. 
that afferent visceral pathways exist; and that 
heterotopic pains are of two types—splanchnic and 
somatic. Having established these fundamentals, 
Kinsella proceeds to describe the mechanisms of 
pain in the more common conditions affecting the 
abdominal viscera. 

The presentation is scholarly, lucid, edifying, 
and will constitute an important reference on the 
question of abdominal pain. 


Obstetrics and Gynecology. By B. M. W. Dobbie, 
M.B., F.R.C.S. Pp. 358. London, 1948. H. K. Lewis 
& Co., Ltd. 20 S. 

This short work has been designed primarily to 
aid the general practitioner who has had little 
training in obstetrics. Without attempting to in- 
fringe upon the utility of the larger, more formal 
works on this subject, Dobbie has succeeded in 
creating a fundamental, practical book which nicely 
supplements the more theoretical treatises. Thruout 
the entire text, emphasis is laid upon treatment. 
Such considerations as pathology, diagnosis and 
the like are merely mentioned. 

The first half of the book is devoted to obstetrics, 
in the manner indicated already, while the latter 
half of the work deals with gynecology, in a similar 
fashion. 

This book will prove to be of inestimable value 
to the novice who suddenly finds himself cast in 
the role of accoucheur, with its usually trying, con- 
comitant problems. 


Acute Intestinal Obstruction. By Rodney Smith, 
M.S., F.R.C.S. Pp. 259. Baltimore, 1948. The Wil- 
liams and Wilkins Company. $5.00. 


This English monograph on intestinal obstruc- 
tions is worthy of perusal by all surgeons, for it 
provides a fresh, practical approach to this all- 
important subject. Shorn of all extraneous material, 
the text is succinctly handled, and described along 
well-organized lines. Briefly, the book has been 
divided into four parts. The first deals with the 
underlying pathological principles in intestinal ob- 
structions, (with special reference to the changes 
accompanying simple occlusions) closed loop ob- 
structions, strangulation, ileus, peritonitis, and the 
like. 

A second section deals with diagnosis, clinical 
and radiologic. The portion describing the radio- 
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graphic diagnosis of intestinal obstruction was 
written by Eric Samuel, a pioneer in this field. 

Next an account of the various lines of treatment, 
is given (conservative and operative) with gen- 
erous discussions on the role of chemotherapy, 
protein balance, ete. 

The final section is devoted to a classification 
and description of the special obstructions, includ- 
ing their appropriate treatment. 

This work represents a well rounded contribu- 
tion on the subject of intestinal obstructions, and 
makes a welcome addition to contemporary surgical 
literature. 


Collateral Circulation (Anatomical Aspects). 
By Daniel P. Quiring, Philadelphia, 1949. Lea and 
Febiger. 

This small volume offers a convenient method of 
presentation and reference to the chief arterial and 
venous collateral channels of the body. Some of the 
diagrams in the book are based on original dissee- 
tions. Simple red and blue diagrams amplify the 
written text concerning the collateral pathways. 
The section on “Dynamics of Collateral Cirecula- 
tion” is especially well written. 

The book will be found useful to students and 
to those interested in general and vascular surgery. 
It can be recommended as an excellent reference 
addition. 


Abdominal Operations. By Rodney Maingot, 
F.R.C.S. (Ed. 2), New York, 1948. Appleton- 
Century-Crofts, Ine. 

The second edition of this work consists of 1,231 
pages and concerns itself mainly with the surgical 
technic of abdominal operations. The book is well 
illustrated, the printing is of excellent type, the 
bibliography is adequate. Every phase of ab- 
dominal intervention is described. There are a 
number of collaborators. The chapter on va- 
gotomy was written by Dragstedt, the chapter on 
cancer of the cardiac end of the stomach and lower 
esophagus by Tanner of London, while Dew of 
Australia discusses hydatid disease of the abdomen. 
The discussion of congenital intestinal obstruction 
is contributed by Cokkinis of London, and the 
work on synchronous combined abdomino-perineal 
resection by Lloyd-Davis of London. Brock of 
London contributes a chapter on postoperative 
chest complications following abdominal opera- 
tions, and their management, while diaphragmatic 
hernia is discussed by Harrington of Rochester. 

The work is all-embracing, well written and well 
presented. If one had to make a constructive sug- 
gestion, it would be to have, in future editions, 
the insets in the illustrations shown on a larger 





scale, though the question of space may have cur- 
tailed this possibility. Also, a more accurate pre- 
sentation of known historical facts should be pre- 
sented. 

It is readily conceivable that in these stressful 
times and the changing scene in medical endeavor, 
authors sometimes entrust their abstracting of the 
literature to assistants. Regrettably, inaccuracies 
have crept into Maingot’s work which are so obvious 
and disturbing that some may be pointed out which 
may be corrected in forthcoming editions of the 
work. 

For example on page 376 the author, in speaking 
of gastrostomy, states that Spivack “described an 
ingenious method, the characteristic nature of which 
is the formation of a valve at the base of the tube.” 
The facts are that Spivack designed neither the 
tube nor the valve, nor was he the first to adopt 
the combination principle. The credit for forming 
the tube unreservedly belongs to Janeway and 
Dépage. These pioneers reported this innovation 
about thirty years before Spivack’s voice was 
heard. The formation of a nonleaking valve was 
accomplished by Prof. Fontan of Toulouse, who in 
1896 described a method of valve formation before 
the French Congress of Surgery, thirty-three years 
before Spivack decided to speak of a “new” valve. 
The combining of the two procedures was ac- 
complished by H. Watsudji in 1899, thirty years 
before Spivack’s report (Mitteil med. Ges. Tokio 
XIII 079). Thus, after more than a quarter of a 
century, Spivack borrowed the ideas of Janeway 
and Dépage (tube formation) and Fontan’s valve, 
supplemented by Watsudji’s work, and called the 
result a “new procedure.” (sic.) 

Again, on page 672, in speaking of dissolving 
gallstones in the common duct, Maingot states that 
this method was “originally suggested by Pribram 
in 1935.” The facts are that ether, as a solvent for 
gallstones, was used by an Englishman, J. W. 
Walker, in 1891, forty-four years before Pribram 
mentioned it. 

Outside of such historical inaccuracies, this work 
can be warmly recommended. It contains much 
information, and the operative procedures are 
lucidly deseribed. The book will and should be as 
well received as were Maingot’s previous works. 


Virus Diseases of Man. By C. E. van Rooyen, 
M.D., M.R.C.P., and A. J. Rhodes, M.D., F.R.C.P. 
Pp. 1202, illustrated. (Ed. 2) New York, 1948, 
Thomas Nelson and Sons. $22.50. 


The purpose of this book is to provide a volume 
of reference for all who are working in medicine in 
the generic sense, including veterinarians. In fact 
veterinarians are much desired as colleagues since 
they can furnish material and a follow-up which 
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is not easily acquired by others. Since the first 
edition was published about 10 years ago, many 
advances were made in the fundamental and ap- 
plied principles of virus studies, which made this 
revision imperative. 

It is true in all fields today that what we set 
forth as definite and certain postulates must be 
adjusted and accommodated to new concepts and 
technics. Some of these are named: the electron 
microscope, the use of fertile eggs,for cultivation 
of viruses, newer aspects of such diseases as mumps 
and influenza, diagnosis and prevention of small 
pox, poliomyelitis, Colorado tick fever and the 
new interest in multiple sclerosis aroused by groups 
which are being organized for scientific investiga- 
tion. 

It is evident that we are recognizing more and 
more that no matter how great the progress made 
in controlling many diseases of bacterial origin, 
we still have a long way to go before we can come 
to grips with virus diseases. 

Viruses were discovered at the turn of the cen- 
tury and it became immediately evident that they 
would offer great resistance to the ordinary labora- 
tory procedures. For one thing they are difficult 
to culture on ordinary media no matter how en- 
riched, for they will grow only in the presence 
of living cells. They exhibit a very high degree 
of parasitism. Some 20 years ago progress was 
made when the two Maitlands were able to grow 
vaccine virus in a medium containing “hen’s kidney 
and serum.” This sounds like the witches’ broth in 
Shakespeare! Since that time (1928) we have the 
methods of Findlay, Smith, Tamura, Dochez, Mills, 
Kneeland, Li and Rivers, and Webster and Clow’s 
procedure for growing rabies virus in bulk. These 
are all bewildering to the non-technician. 

Since influenza is a dreadful killer when epi- 
demics strike, it is quite natural that such effort 
has been spent, particularly by the military, in 
ferreting out the reasons for resistance to ordinary 
medication. Even penicillin and the sulfas seem 
stymied here. Both the parasite and the host are 
variable quantities in the battle for supremacy. To 
begin with there are at least two kinds of “flu 
virus” which investigators call A and B. They offer 
no “cross immunity”, that is, if a person has re- 
covered from influenza type A, he may come down 
again with a type B infection. This probably ac- 
counts for the saying that “I had grippe twice 
last winter”, an observation painfully made. Pos- 
sibly there is also a virus Y as yet unisolated and 
antigenically distinct from the A and B elassifiea- 
tion. Clinically speaking, there are grades of viru- 
lence, and these authors say that a virus of low 
virulence will not protect a person against the 
same virus when “stepped-up”. Some state that 
influenza virus may elaborate a toxin which de- 
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termines the virulence of a given strain. The level 
of circulating antibody is highly important in de- 
termining susceptibility to infection. “Serum anti- 
body is stimulated by vaccination” and may confer 
immunity by rising above a certain level. During 
a reinfection, the mucous membrane in the nose 
and throat is infected superficially at first. Then, 
if antibodies are present in sufficient potency to 
fight off these invaders, the attack may be light,— 
“a touch of the grippe” in common parlance! Al- 
lergy and structural changes in the respiratory 
mucous membrane may account for the degree of 
severity, for recovery or for a fatal outcome. 

The list of “Rickettsial diseases” is likely to be 
lengthened as time goes on. At present, Rocky 
Mountain spotted fever is the type, and seems to 
be carried by a tick to dogs, then to humans. But 
there are also psittacosis and typhus which may be 
classified since their symptoms and signs are not 
well differentiated from some other like conditions. 

In spite of this book’s size (which records all 
that investigators have been able to determine as 
to viral conditions which are destructive to human 
health and life) we evidently have a long way to 
eo before understanding the stated problems well 
enough to conquer them. Acquired immunity occurs, 
perhaps more often than we suppose, but induced 
immunity is still in the stage of wishful thinking. 

In reading this book, one must realize what 
future medical students shall have to contend with 
in their effort to acquire a working knowledge of 
viral conditions. These are quite separate and apart, 
biologically, from those bacterial diseases science 
has just begun to understand and to control. 
Another 10 years may make this amazing volume 
obsolete save for the background which it has so 
carefully laid. 


The Surgery of Abdominal Hernia. By George 
B. Mair, M.D. Pp. 408. Baltimore, 1948. The Wil- 
hams & Wilkins Co. $7.00. 

This new English monograph on the subject of 
hernia deserves a prominent niche in the literature 
of this important surgical topic. With laudable, 
scientifie appraisal, the author has keenly analyzed 
the results of the Bassini operation, with its 70-odd 
modifications currently in vogue, and the unshak- 
able conclusion is there, for all but the most biased 
surgeon to behold, viz.: the popular Bassini repair 
yields an average recurrence rate of 11 percent for 
oblique hernias, and 18 percent for direct ones! 
Mair describes the essential errors in the Bassini 
technic, and cites more effective lines of surgical 
therapy, devoting, among them, an entire chapter 
to skin-graft repairs. 

Other types of abdominal herniae receive full 
critical consideration by the author. This work 


NEW BOOKS 


yields interesting—if controversial—information 
to all surgeons. 


An Introduction to Surgery. By Rutherford 
Morison, M.D., and C. F. M. Saint, M.D. Pp. 330. 
Baltimore, 1948. The Williams & Wilkins Co. 
$10.00. 

The present edition is the fourth to appear, thus 
confirming the popularity of this work by two 
eminent South African surgeons and_ teachers. 
Since the death of Morison, the credit for the 
fourth edition goes solely to the remaining con- 
tributor. 

This short book deals essentially with funda- 
mental surgical principles, and was designed pri- 
marily to suit the needs of the medical under- 
graduate embarking upon his surgical career. It 
could also be used with equally good purpose for 
teaching the elements of surgery to nurses. The 
subject matter deals with such fundamentals as 
shock, wounds, hemorrhage, sepsis, inflammatory 
changes, vascular interference, infection and malig- 
nancy. The final chapter endeavors to cite illustra- 
tive clinica-pathologie cases, which should impress 
the reader as an admirable synthesis of the various 
surgical principles previously outlined. 

The work is warmly recommended as an ele- 
mental textbook for the student beginning his 
studies in surgery. 


Bacterial and Mycotic Infections of Man. By 
Rene J. Dubos, Ph.D., and contributors. Pp. 785. 
Philadelphia, 1948. J. B. Lippincott Co. $5.00. 


This book is a practical manual of clinical bae- 
teriology and mycology. The first 200 pages are 
devoted to the consideration of such topics as the 
history of bacteriology, morphology, and metab- 
olism of bacteria, pathogenic properties of bacteria, 
host-parasite relationships, immunity, allergy, ete. 
The remainder of the book describes in consider- 
able detail the more common microorganisms of 
clinical importance, and includes an excellent chap- 
ter on mycology proper. Viruses and _ richettsiae 
are omitted from the discussion. 

The work has been prepared under the senior 
editorship of Dubos, and was written by 33 sep- 
arate collaborators, garnered from the bacteriology 
departments of a number of eminent medical 
schools and research centers thuout the continent. 
Primarily designed for use by the undergraduate, 
it will prove of inestimable aid to practitioners and 
others interested in bacteriology. 

Needless to say, this is but one of a large number 
of excellent texts dealing with the clinical aspects 
of bacteriology, but it differs from the others in 
one important respect. We refer to the amazingly 














low price of the work, a feature which should 
appeal to the frequently light purse of the medical 
student. It may be of interest to note that the 
publication costs were partially defrayed by a 
grant from The National Foundation for Infantile 
Paralysis; but whatever the reason, the low cost of 
this useful book should allow for its widespread 
and deserved dissemination. 


Pain Syndromes. By Bernard Judovich and 
William Bates. (Ed. 3). Philadelphia, 1949. F. A. 
Davis Co. $6.00. 

The original edition of this scholarly study of 
pain, segmental tenderness and treatment by para- 
vertebral nerve block presented many data of great 
importance in diagnosis as well as in treatment. 
The authors expressed the opinion that this syn- 
drome may justly be considered a clinical entity 
from the therapeutic point of view, and that the 
clinieal picture is usually somatie rather than vis- 
ceral in origin. Abdominal pain, low back pain, the 
scalenus anticus syndrome, sciatic nerve pain, tri- 
geminal neuralgia, herpes zoster, and pain in the 
brachial plexus were among the conditions dis- 
cussed. The authors suggested “segmental neural- 
gia” as a term designating pain combined with 
segmental tenderness. 

The third edition has been enriched by several 
important additions. In the chapter on pain of the 
brachial plexus, the material on etiology and diag- 
nosis has been thoroughly revised with new meth- 
ods of clinical examination and aids to successful 
differential diagnosis. Severe backache, due_ to 
endometriosis, is discussed with a number of illus- 
trative case reports. Intravenous procaine therapy 
for the control of pain is explained in detail. 
Migraine is investigated from the point of view 
of arresting the pain before it becomes severe. 
Atypical pain of the face is made the subject of a 
whole new chapter. 

The halftones and line drawings that illustrate 
this book cannot be too highly commended. Chapter 
four, entitled “The Dermatomes,” is particularly 
striking. Detailed and numerous line drawings 
show clearly the segmental areas in which neuralgic 
pain occurs. The chapter on posture as it is related 
to abdominal pain contains many significant and 
useful facts for the clinician. Postural nerve pain 
due to physical abnormality, such as inequality in 
the length of legs, is included in the discussion. 

Pain due to pinching or piercing of nerves in 
postoperative sears is dealt with in a separate 
chapter, with some telling comments also on ab- 
dominal pain due to adhesions. A full and inter- 
esting chapter is devoted to the control of pain in 
malignant disease. 
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Parabertebral nerve block by infiltration is ex- 
plained step by step. Procaine is the agent of 
choice. “Whenever possible,” say the authors, “we 
have refrained from using alcohol in our regional 
therapy. ... Alcohol often produces an unpleasant 
aftermath in the form of severely painful neuritis. 
At times we use it when the aqueous solutions will 
not control the pain. ... Jt should never be injected 
into the vicinity of the nerves which control vital 
motor function.” 

In concluding, the authors warn against a too 
hasty classification of any pain syndrome as psy- 
chosomatie. “Applying the term ‘psychosomatic’ to 
patients only because no disease or evidence of the 
cause of pain can be found is an implication that 
we have knowledge of all the causes of pain. This 
is far from the truth.” This emphasis deserves 
special commendation. 


Review of Nelson’s Diagnostic Roentgenology. 
By Dr. Ross Golden. Vol. 1 and 2. New York, 1948, 
Thomas Nelson & Sons. 


The vast amount of new literature in the field 
of roentgen diagnosis, which has accumulated since 
the last printing of Nelson’s, Diagnostic Roent- 
genology, is splendidly sifted in the new additions 
and revisions. The wise restriction of both the text 
and illustrations to topies of practical significance 
will further secure the reputation of Nelson’s, 
Diagnostic Roentgenology among the most popular 
and most instructive books for the practicing 
roentgenologist. 

The following chapters are revised or amended: 
In Vol. I Chapter II, Roentgen-Ray Examination 
of the Paranasal Sinuses and the Mastoids, by 
G. W. Grier; Further Considerations, in Chapter 
III, part Il, of Radiology of the Chest, by Cole- 
man B. Rabin; Chapter V, The Roentgen-Ray 
Examination of the Digestive Tract, by Ross 
Golden. In Vol. II Chapter VIII, Roentgenologic 
Diagnosis of Diseases of The Urinary Tract, by 
Marey L. Sussman; Chapter IX, Uterotubography, 
by Samuel A. Robins and Albert A. Shapira; and 
a number of newer pelvimetrie methods in Chap- 
ter X, The Use of The Roentgen Ray in Obstetrics, 
by Howard C. Moloy and Paul C. Swenson. 

Also the index was brought up to date. The 
illustrations deserve particular praise. Each of 
them is instructive, and the reproduction even of 
difficult details such as the structure of the mas- 
toids, is highly satisfactory. 


Oral Surgery. By Kurt H. Thoma. St. Louis, 1948, 
C. V. Mosby Co. Vol. 1. 


This massive work on oral surgery will interest 
both doctors and dentists. “It should be used,” says 
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the author, “in conjunction with Oral Pathology, 
which gives in greater detail the etiology, patho- 
genesis, and morbid anatomy and histology of the 
region dealt with by the oral surgeon.” It is espe- 
cially recommended to the general practitioner, who 
will probably agree with the author that general 
supportive care of the patient is of major impor- 
tance here as elsewhere. 

Most of the book was written during the estab- 
lishment of a clinic of oral surgery at the Massa- 
chusetts General hospital, at a time when signifi- 
cant changes in therapy and therapeutic agents 
were taking place. These changes resulted chiefly 
from the introduction of the sulfonamides and the 
antibiotics, as well as penicillin and streptomycin. 

The importance set by Dr. Thoma on the gen- 
eral welfare and supportive treatment of the oral 
surgical patient is evidenced by the fact that his 
opening chapter is entitled “Principles of Surgery” 
and contains a reemphasis of general principles 
that many authors would have considered unnec- 
essary. In addition to this, there is a chapter on the 
general care of the patient. Only after these mat- 
ters have been thoroughly discussed does Dr. 
Thoma proceed to special surgical technics for 
handling the various diseases and abnormalities 
of the oral region. Successive chapters then deal 
with dentoalveolar surgery, traumatic diseases 
of the jaws, odontogenic diseases of the maxillary 
sinus, and osteomyelitis. The sections on dento- 
alveolar surgery and traumatic diseases of the jaws 
are immensely long and detailed, running the whole 
gamut of conditions in these two categories. 

Many highly illustrative case reports implement 
the discussions. The book is also well illustrated 
pictorially, containing 1631 halftones, line draw- 
ings and color plates. The arrangement is logical 
and orderly and the writing extremely lucid. Each 
chapter is furnished with a bibliography of the 
recent and pertinent literature. The work in gen- 
eral conforms to the highest standards and has a 
special timeliness in that it contains new informa- 
tion on new methods and new materials. 


Medicine Throughout Antiquity. By Benjamin Lee 
Gordon. Philadelphia, 1949, F. A. Davis Co. 


Archeology and anthropology, as well as treatises 
on specific medical and surgical problems, have 
their messages for the doctor of today. The history 
of medicine in the dim dawn of antiquity is always 
a fascinating study. In this splendid new book Dr. 
Gordon has pursued the Aesculapians far beyond 
their acquisition of the title, for his account begins 
with prehistoric man. To this hitherto nebulous 
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area of human knowledge the first part of his work 
brings new and revealing light. The second part, 
which deals with the Graeco-Roman period and 
ends with the fall of Rome in 476 aA.D., is no 
less interesting and revelatory. 

Pointing out that until the promulgation of the 
Darwinian theory of evolution no particular study 
was made of the habits and practices of mankind 
more than some 6000 years back, Dr. Gordon now 
examines the paleolithic evidence of prehistoric 
medical practice and finds it more plentiful than 
might be imagined. From fossil skeletons and 
skulls, as well as from crude drawings and sculp- 
tures in prehistoric caves, he deduces much of im- 
mediate interest to the surgeon. From ancient ree- 
ords and folklore dealing with primitive concepts 
of disease and death, he obtains many intriguing 
data on superstition and black magie and their 
application both to healing and to the destruction 
of enemies. Nature worship and the influence of 
earth, air, fire and water are discussed. 

The medical beliefs and practices of Chaldea, 
Babylon and ancient Egypt are outlined, together 
with comments on their effect upon modern medi- 
cine. India and Persia are shown to have made 
their unique contributions, as are China and Japan. 
Nor is the medical history of the primitive Ameri- 
can Indian neglected. 

The history of early Greek medicine bristles 
with famous names—Aesceulapius, Chiron, Melam- 
pus, ete., and reveals the establishment of schools 
for the training of physicians. The strong inter- 
relation between medicine and Greek philosophy is 
examined. With the appearance of Hippocrates 
and the Hippocratic system, the status of medical 
art reached a new and higher level, not only scien- 
tifically but from the humanitarian point of view. 
As the then current theories and ideas permeated 
into the Roman Empire, various schools of thought 
—e.g., the dogmatic, the encyclopedic, the empiric, 
and the eclectic—made their appearance. The fab- 
ulous Galen, whose heyday took place in the second 
century of the Christian era, was to dominate med- 
ical history for several centuries after his death. 

All this, in Dr. Gordon’s excellent history, ear- 
ries the interest of genuine drama; the reader sees 
the whole panorama unfold before his eyes. In his 
concluding section, which deals with Talmudic med- 
icine, one finds a field that is little known, com- 
paratively speaking, but none the less memorable 
for that. Altogether, the reading of this book is a 
rich and enriching experience, for which any 
reader, physician or layman, will be much the 
wiser as to the history of healing. 
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Treatment of Bone Sarcoma. €. Howard 
Hatcher, Rky. Mts. Med. Jr., 1948, 45 :999. 


Treatment of the various histologic types of 
bone sarcoma is discussed. In general the dismal 
prognosis associated with bone sarcoma is justified, 
nevertheless, a favorable result occasionally fol- 
lows treatment. There is a survival rate which com- 
pares favorably with the results of treatment of 
malignancy in other tissues. Advances in surgical 
therapy and irradiation technic have improved 
the patient’s chance of survival and the function 
of the affected bones. 

He points out that in many instances fibrosar- 
coma, slowly growing chrondrosarcomas, round 
cell sarcoma and reticulum cell sarcoma may be 
treated by regional resection rather than amputa- 
tion together with adequate x-ray irradiation. In 
general osteogenicsarcoma and the faster growing 
chondroscarcomas should always be treated by 
amputation and irradiation. Amputation in all 
types may be justified even in the presence of wide 
spread metastasis for relief of pain or severe 
ulceration or when it becomes mechanically incon- 
venient to the patient. 

The treatment of metastasis, whether they be 
single or multiple, should be carried out when they 
are amenable to irradiation. X-ray irradiation is 
preferred over radium, while the use for the radio 
active isotopes is looked upon with interest. Several 
unusual cases are presented. They help substantiate 
the author’s contention that however hopeless cases 
may appear, treatment should never be withheld. 

GrEORGE J. BAER 


Visualization and Photography of the Uterine 
Canal. W. B. Norment, NV. C. Med. J., 1948, 9:619. 


Uterine canal pathology is now more completely 
diagnosed by hysterogram and hysterocopy. 

Radiographie hysterograms are made in the of- 
fice preferably when there is no bleeding, the radio- 
opaque dye being injected through a canula with 
a detachable catheter tip and a plastic acron to 
keep the dye intrauterine. With active bleeding a 
thin rubber bag is used to contain the dye and 
prevent contact with the endometrium. 

Polyps and submucosal myomas usually produce 
rounded, punched out defects. Multiple myomas 
produce “shelving” or shading out of the dye. 
Endometrial proliferation produces a defect smooth 
in outline compared to the normal hysterogram. 
Carcinoma produces various defects from slight 
irregularities to an extensive lace life defect—it 





may mimic the defect seen in endometrial hyper- 
trophy. Where carcinoma is suspected or the diag- 
nosis is not definite, tissue examination and direct 
visualization should be done in conjunction with 
X-ray examination. 

First attempts at direct visualization combined 
reflected light with a metal tube—giving a small 
field obscured by blood running in the tube. Next 
a lens system was sought which could produce 
slight dilation of the uterine canal. To prevent the 
clotting of blood on the lens, rubber, plastic and 
glass sheaths were tried. The former two limited 
vision and were relatively opaque, the latter dan- 
gerous if broken. 

The hysteroscope now used consists of a metal 
sheath and obturator removable after insertion. 
The obturator is replaced by a close fitting sheath 
which can be moved back and forth containing the 
optical system covered by a transparent window. 
On insertion a column of air is forced into the 
uterine canal causing a slight dilation. 

Preparation and anesthesia for hysteroscopy is 
as for a dilation and curettage. After cervical 
dilation the outer sheath is inserted and the patient 
put in a Trendelenburg position. On inserting the 
second sheath, pathology may be noted on passing 
the cervix, after which it can be carried forward 
for closer observation. A better view is obtained 
on withdrawing the tube than when earrying it 
forward. 

Photographs have been made in black and white 
and color through this instrument. 

Carcinoma is seen as a whitish gray growth in 
great contrast against a red background. In the 
‘ases seen there was no doubt as to the diagnosis 
but in doubtful cases curettage is indicated. 

An operating hysteroscope is now being con- 
structed to take biopsies under direct vision. 

Everott Drews 


The Diagnosis of Bone Sarcoma. C. Howard 
Hatcher, Rky. Mts. Med. Jr., 1948, 45 :968. 


The author discusses the histologic types of bone 
sarcoma according to tissue differentiation, which 
includes fibrosarcoma, osteosarcoma, chondrosar- 
coma, round ¢ell sarcoma, reticulum cell sareoma, 
hemangioendothelial sarcoma and myeloma. He 
presents case histories to substantiate his belief 
that the role of biopsy is paramount in the man- 
agement of bone sarcoma, and agrees with pre- 
vailing opinion that diagnosis often seem evident 
from x-ray. 
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Attention is directed to the theoretical objection, 
that cutting into a tumor may produce metastasis 
is not supported by fact, and the advantages of 
tissue biopsy far outweigh any disadvantages real 
or theoretical. Biopsy with accurate classification 
of a tumor is of prime importance in management 
of any given case. A biopsy specimen should be 
generous and, if possible, should be removed from 
various sections of the tumor. This permits the 
study in various fields where the histologic cell 
type may be varying. The reliance solely upon 
clinieal information has led to misleading diagnoses 
and needless sacrifice of limbs when the pathologist 
found the tumor in the amputated limb to have 
heen benign. 

The author presents no new principles but merely 
reiterates well established surgical principles. 

GEORGE J. BAER 


Review of the Literature on the Injuries of the 
Pancreas and a Report of a Case of Successful 
Suture of an Isolated Subcutaneous Rupture of 
the Gland. A. Abu Zikery, J. of Royal Egyptian 
Med. Assoc., 1948, 31 :677. 


The author comments upon the poverty of litera- 
ture touching pancreatic rupture and injury and 
reports a successful case of subcutaneous rupture 
treated by suture, where the pancreas was split 
against the vertebral column from border to border 
of the gland and healing resulted without either 
pancreatic fistula or cyst. A classification is pre- 
sented of penetrating, non-penetrating and opera- 
tive injury. A discussion ensues as to whether 
injury dividing the pancreas into two parts, the 
distal part should or should not be removed. 

The paper suggested that the decision should 
perhaps rest on whether the main pancreatic duct 
is or is not ruptured. The case reported is described 
in detail, the rent being complete, apparently duct 
and all. The gland was closed by five interrupted 
catgut sutures and no omental graft, packing or 
drainage tube was used. A gauze drain was left 
in situ. Postoperative pain was intense for four 
days and then relieved. The patient remained in 
hospital for three weeks, reported at outpatients’ 
department at three month intervals for two years 
and was soundly healed without fistula or post- 
operative cyst formation. 

A second case under the care of Professor Kateb 
is included in the report. There is a short historical 
review with reference to 18 previously reported 
cases. A discussion of the anatomical and physio- 
logical structure of the pancreas is developed. In- 
jury of the pancreas during splenectomy, an opera- 
tion common in Cairo, is discussed. This is usually 
minimal due to inclusion of the tail in sutures. A 
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fatal case with fat necrosis at autopsy is reported. 

The paper reports a series of 21 cases culled 
from the literature by Macquot and Constantini 
(1923) in which 21 treated surgically with 16 re- 
coveries, nine symptomatically with nine deaths. 
Urgent recommendation for immediate surgery is 
advanced. Omental flapsfibrin film substitutes are 
discussed. There are four illustrations and several 
appropriate acknowledgements. 

Lyon H. APPLEBY 


Coarctation of the Aorta. H. D. Adams, D. I. 
Rutledge, C. R. Souders, J.A.M.A., 1949, 139: 
362. 


Recent development of a surgical technie for 
coarctation of the aorta makes it imperative that 
all physicians be alert to the possibility of this 
condition when confronted with hypertension in 
a young person. The most important diagnostic 
point is to bear the condition in mind. Not in- 
frequently a diagnosis of essential hypertension 
is made and patients are referred for lumbodorsal 
sympathectomy. The arterial pressure in the arm 
should be compared to that in the legs. Normally 
it is higher in the legs than in the arms, but this 
situation is reversed when coarctation of the aorta 
is present. X-ray examination of the thorax and 
ungiography with diodrast are other aids to diag- 
nosis. 

The age of the patient has an important bear- 
ing on the selection for surgical treatment. The 
vessels of younger patients are less friable and 
more elastic and lend themselves more readily, 
therefore, to surgery. This is especially important 
if the constricted area is to be resected and the two 
ends of the aorta are to be anastomosed. If the 
direct anastomosis is not feasible, the left sub- 
clavian artery is anastomosed to the descending 
aorta below the site of the coarctation. 

The authors describe their technic in the manage- 
ment of five cases of coarctation of the aorta. They 
make a left posterolateral approach, resecting the 
fifth rib and dividing the adjacent ribs. The areh 
of the aorta is mobilized by ligating the inter- 
costal vessels and the ligamentum arteriosum or the 
patent ductus arteriosus. 

The hazard is the extreme friability of the blood 
vessels and extensive collateral circulation. The 
divided vessels are controlled by use of a Bradshaw 
elamp and a rubber catheter is applied behind the 
clamp for additional safety. Anastomosis is made 
with an everting interrupted mattress suture re- 
inforeed with continuous sutures over each half 
circumference. The mediastinal pleura and thorax 
are closed, leaving an intercostal catheter for suc- 
tion. 
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None of these patients suffered severe shock 
or cireulatory collapse when the aortic clamps 
were removed. The authors suggest that such a 
complication is avoided by keeping the subclavian 
vessel shut off while the anastomosis is allowed 
to function, and then after the patient has adjusted 
to a minor drop in blood pressure which follows 
this procedure, the clamps should be removed 
slowly from the subclavian artery. In this way it 
is possible to avoid having both these large chan- 
nels open at the same time with resultant decided 
lowering of the blood pressure. A minor drop also 
occurs when the lung is reexpanded and the pul- 
monary vascular bed increased. 

The operation requires a well developed surgical 
team and skilled anesthetists, but apparently can 
be carried out with considerable safety. It should 
be performed before the deteriorating effects of 
hypertension have produced irreversible changes. 

M. T. FRIEDELL 


The Surgical Treatment of Polyposis of the Colon. 
F. W. Rankin, and J. G. Webb, So. Surg., 14: 
761, No. 10. 

The early diagnostic development of polyposis 
of the colon, including the variations in the classi- 
fications of this disease, as advocated by Krdmann 
and Morris, Wesson and Bargen, Hauser, Wechsel- 
mann and Schmeden, and Westhaus is reviewed. 
The writers classify their own 10 reported cases 
of true adenomatous polyps into three groups, as 
originally proposed by Fitzgibbon and Rankin: 

Group 1: Those polyps in which the epithelium 
retains its normal characteristics. These tumors are 
nodular and are supported on stalks of loose con- 
nective tissue from the submucosa; they vary in 
size from 3 mm. to 1 or 2 em. in diameter. There 
is no indication that these polyps are more prone 
to malignancy than normal intestinal mucosa. 

Group 2: The tumors of this group show wide- 
spread failure of epithelium to differentiate into 
units of normal mucosa. The cells are hypertro- 
phied and elongated and may be piled into multi- 
lavered buds which project into the lumen of the 
tubules. Papillary structures may develop. These 
tumors attain the greatest size of any polyps and 
are frequently overtaken by malignant changes. 

Group 3: The tumors in this group are not 
sharply demarcated from the growths in group 2 
but are composed of the accentuated forms of 
group 2. These tumors are limited to 6 to 8 mm. 
in diameter, and the cellular structure is so rudi- 
mentary as to be hardly recognizable as mucosa. 
The rate of epithelial proliferation is so great 
there is practically no connective tissue stroma in 
the tumor. 
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The incidence of congenital polyposis in the gen- 
eral population has been estimated from 0.13 per- 
cent in children to 21.4 percent in all age groups. 
The symptoms of polyposis may be_ negligible. 
The outstanding symptom is blood in the stool 
(present in eight cases). Other symptoms were 
cramps (five cases), diarrhea (four cases) and 
tenesnius (one case). Two patients were asympto- 
matic. 

The hereditary factor in diffuse polyposis is 
discussed. In two patients no family history was 
obtainable; of the other eight patients, five had 
a family history of polyps, and six of the eight 
had a family history of colon carcinomas. 

Diagnosis of this disease is made by procto- 
sigmoidoscopie and roentgenologic examination, 
employing the double contrast technic. The treat- 
ment of diffuse polyposis is surgical. Rankin and 
Webb advocate a subtotal colon resection with an 
ileosigmoidal anastomosis (lower sigmoid), thus 
preserving the sphincter and eliminating an ile- 
ostomy. This procedure was followed or preceded 
by fulguration of the polyps in the rectum and 
lower sigmoid. This therapy was instituted in four 
of the reported cases. These cases are to be fol- 
lowed and sigmoidoscoped at regular intervals. 
Of the 10 cases, two had developed carcinoma. 
There were two deaths postoperatively. 

In a genealogical table the authors point out 
that the family of one of the patients had an inci- 
dence of 54.17 percent of either carcinoma of the 
colon or diffuse polyposis; 24.99 percent were 
untraceable, and 20.83 percent were free of colon 
disease. 

Louis Rivers 


Early Ambulation in Obstetric and Gynaeco- 
logical Cases. Richard De Soldenhoff, Lancet, 
1948, 2:961. 


To the author, early ambulation means “out of 
bed on the third postnatal or postoperative day,” 
although occasionally when pulmonary complica- 
tions were threatening he followed Leithauser’s 
technic of having patients out of bed to cough 
within eight hours after the ordeal. 

His results with obstetrical patients after a 
year’s trial are compared with a previous year 
when early ambulation was not employed. The 
drastic reduction in hospital days was impressive. 

Obstetric patients usually sit on the edge of the 
bed and swing their legs 12 hours after delivery. 
The following day leg exercises are instituted in 
bed, and on the third day walking is encouraged. 
The procedure is applied to all normal deliveries, 
including patients with tears and episiotomies. 
Pre-eclamptic patients are not ambulated. Early 
ambulation does not interfere with healing. 
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There were equally good results in 212 gyneco- 
logie eases. There were no deaths from pulmonary 
embolism or respiratory complications. j 

Only double no. 0, double no. 1, and medium 
hard eatgut were used. All suturing, whether in 
‘he abdomen or on the pelvic floor was continuous. 
\Jnemas were used on the fourth postoperative day. 

The author is convinced that patients recover 

iore rapidly and get along better in every way 
hen ambulated early, and that there is no imme- 
‘ate harm from early ambulation to either ob- 
etrie or gynecological patients. 

D. J. LEITHAUSER 


carcinoma of the Stomach. G. E. Moore, D. State, 
R. Hebbel and A. E. Treloar, Surg. Gynec. and 
Obstet., 1948, 87 :513-518. 


This study was actuated by Schindler’s sugges- 

n to base operability of patients with carcinoma 
«| the stomach upon the classification of Borrmann, 

troduced in 1901. According to this classification 
four main groups of patients were recognized. 
(iroup one consisted of those patients presenting 
sharply demareated polypoid carcinomas. Group 
two consisted of sharply demarcated ulcerated 
carcinomas. Group three consisted of partly in- 
filtrating carcinomas, and group four the diffusely 
infiltrating carcinomas. The authors present a 
follow-up of 124 of a group of 343 patients 
operated upon at the University of Minnesota dur- 
ing 1938-1943. A gastric resection was the opera- 
tion done in all cases, and the follow-up carried 
out to 1947. 

As a result of this study, it was noted that the 
presence or absence of regional lymph nodes 
among the patients subjected to gastric resection 
had far greater prognostic significance than did 
the Borrmann type of tumor. Although it was true 
that the Borrmann types 1 and 2 with limited 
tumors provided a proportionately larger number 
of patients free of metastases, and hence were 
more likely to survive, nevertheless since the pres- 
ence or absence of metastases cannot be determined 
preoperatively, no patient should be denied opera- 
tion because of the type of tumor he may be 
determined to have gastroscopically. The recent 
introduction of the thoraco-abdominal approach to 
high lying lesions of the stomach as well as meta- 
stases will do much to increase the resectability 
rate as well as the survival time. 

M. O. Cantor 


Pressblockade des Rectums bei tiefer Fossa recto- 
genitalis. Lennart Wallden, Upsala Lakareforen- 
ings Forhandlingar, 1948, 5:267-285. 


Wallden describes first the embryology and 
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anatomy of the fossa rectogenitalis (cul de sae 
of Douglas). If we find in adults an abnormal 
low position of these tissues, the disposition to 
different anomalies is given (hernia perinealis). 
The connection between the prolapsus recti with 
the low position of the Douglas pouch is recog- 
nized since the publication by Ludloff and Jeannel. 
The author had occasion to study in the last years 
certain anomalies in the defecation connected with 
an abnormal low situated Douglas pouch. The 
clinical picture shows first of all the subjective 
symptom, that on the occasion of defecation the 
patient feels a barragelike hindrance within the 
rectum. The result is that the feces are released 
intermittently. The consistency of the feces is nor- 
mal. Purgatives are useless. On rectal examina- 
tion one finds a deep anorectal ring and a low 
situated soft mass of tissues corresponding to the 
low situated pouch of Douglas. The x-ray picture 
is characterized in such patients by dislocation 
of the anus in dorso-caudal direction. The sigmoid 
and the loops of the small intestine are pushed 
downward. The surgical treatment of that anomaly 
is similar to the operation performed in cases of 
rectal prolaps. According to Moschkowitz and 
Hulten that is the obliteration of the fossa recto- 
genitalis with resection of the sigmoid and tempo- 
rary anus iliacus. Seventeen cases have been op- 
erated on successfully. 
Fevix MANpDL 


One Hundred Cases of Congenital Absence of 
the Vagina. Allen L. Bryan, Joseph A. Nigro, 
and Virgil S. Counseller, Surg. Gynec. and Ob- 
stet., 1949, 88:79. 


A brief review of the embryology of the female 
genital organs is presented in a very informative 
manner. This is followed by a chronologie review 
of the surgical procedures instituted for construe- 
tion of a functional vagina in cases of congenital 
absence of the vagina. These methods include bowel 
transplants, labial grafts, grafts from the thigh, 
free skin grafts, simple reconstruction, miscel- 
laneous procedures and simple pressure. 

The incidence of congenital absence of the vagina 
has been stated as varying from 1 in 4,000 to 
1:21,000 female patients. 

Tn the 100 cases presented, the age incidence var- 
ied from 14 to 49 years—average age, 23. The family 
history was negative in 96 cases. One patient’s 
sister had congenital absence of the vagina. 
Amenorrhea was present in 99 cases. One patient 
menstruated normally, but through the urethra. 
One patient had vicarious menses through the 
lungs and rectum. Periodic cramp like pains in 
the lower abdomen was present in 34 eases. On 
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physical examination of 61 patients with normal 
secondary sex characteristics no internal pelvic 
organs were palpated, tubes, ovaries and uterus 
were palpated in 19 patients, tubes and ovaries 
were palpated in nine, uterus alone palpated in 
nine and the ovaries alone in two. The psycho- 
logical and emotional attitude was normal in 88— 
fair in four and poor in eight. 

Abnormalities of the urogenital system were 
present in 21 out of 41 patients submitted to uro- 
logie examination, other abnormalities were not as 
important. On 26 patients who underwent pelvic 
surgery, four had normal pelvie organs, three had 
hematosalpinx, three had endometriosis, and 10 
had normal tubes and ovaries but a malformed 
uterus. ; 

In the procedure discussed by the authors, a 
transverse incision is made between the urethra 
and rectum. This is to be the site of the vagina. 
The tissue is dissected by blunt dissection between 
the rectum and bladder. A non irritating mold is 
worn for six months or longer until the contractile 
period has passed. This procedure is not compli- 
‘ated by the morbidity, mortality or pelvic cellu- 
titis that complicates the other procedures. The 
hospital stay is shortened and the operation is 
‘ather simple. The vagina produced is normal in 
depth, diameter, and mobility. 

FRANK S. OSER, JR. 


Sur Les Tumeurs De L’ovaire. R. Desjacques, 
Lyon Chirurgical, 1948, 43 :533. 


Desjacques reviews the clinical aspect of the 
solid tumors of the ovaries. Fibromas of the ovaries 
are well defined and may produce referred pain 
in the pelvis or in the kidney region. The malig- 
nant tumors show ascites, abdominal mass and 
symptoms of compression. Vaginally there is a 
leucorrhea or bleeding. Metastases are seen in the 
umbilical or pulmonary regions and coexistence 
of tumors of the digestive tract are frequently 
observed. As for rare tumors the author discusses 
seminomas. Endocrine tumors constitute the most 
frequent type and are the results of direct hor- 
monal action. The arrhenoblastomas are tumors 
which may affect the morphologic appearance of 
the patient. The treatment consists in complete 
hysterectomy in cases of suspected malignancy 
followed by radiotherapy. Recurrences are fre- 
quent. 

MartiaL BouranD 


The Present Position of Neurosurgery in Gyne- 
cology. Albert Davis, Brit. Med. J., 1948, 2:585. 


The author reviews the history of neurosurgical 
procedures for pelvic pain and evaluates these as 
to procedure, indications and results. 
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Resection of presacral nerve first described by 
Cotte in 1925 was an extension of Leriche’s pionee: 
work of the same year. The sympathetic nerve: 
to the uterus carry motor contractile fibres anc 
also contain the majority of sensory fibres fron 
that organ. The operation is curative in severe 
dysmenorrhea and is indicated when conservativi 
measures have failed. Visceral pain of pelvic 
‘ancer is also relieved by this procedure. The tech 
nic of presacral nerve resection is discussed. Thi 
author particularly stresses removing all of the 
areolar tissue rather than trying to identif) 
separate nerve filaments. The operation gives satis 
factory results for primary dysmenorrhea in about 
70 percent of patients, depending upon thorough 
ness of technic and proper selection of patients. 
In secondary dysmenorrhea it should be regarded 
as an adjunct to surgical correction of other pa- 
thology. 

It is estimated that 12 percent of primary 
dysmenorrhea is ovarian in origin. The nature of 
nerve supply is such that ovarian sympathectomy 
can only be accomplished by division of the in- 
fundibulo-pelvie ligament. It is questionable 
whether the advantages outweigh the disadvantages 
of this procedure and in general it should be re- 
served for the most urgent indications in carefully 
selected patients. 

Lying as a compact sheet over the ampulla of 
the rectum, beneath the pouch of Douglas, is the 
main uterine ganglion, the pelvic plexus. Alcohol 
injection of the pelvic plexus may relieve severe 
spasmodic dysmenorrhea, painful parametritis and 
vaginal neuralgia. Of 61 cases reported, 70 percent 
were permanently relieved. 

Intrathecal aleohol injection, on the other hand. 
has the advantage of being applicable to bed 
ridden patients at home, and in about half of the 
patients with inoperable carcinoma it gives perma- 
nent and complete relief. Incontinence of feces ani 
urine is not an infrequent sequel. Bates and Judo 
vich (1942) substituted magnesium sulfate for 
alcohol in an attempt to circumvent some of the 
undesired side effects. Many have been disap 
pointed with this method, while others are opti 
mistic. 

The uterosacral ligaments carry some of th 
main branches of the pelvic plexus to the uterus 
Section of these ligaments is justifiable when lapa 
rotomy is necessary to correct other pathologi 
conditions, otherwise they should be approache 
through the vagina. The principal indications fo 
uterosacral resection is lymphangitis secondary t 
cervicitis producing chronie low back pain aggr: 
vated by walking, menstruation, and coitus (po: 
terior parametritis syndrome). 

Uterosacral aleohol injection is a useful adjun 
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to pelvic plexus and it is said to be particularly 
valuable for dispareunia due to uterosacral spasm 
whereas epidural or caudal procaine analgesia has 
been moderately successful in the handling of the 
pain of carcinoma. Temporary blocking with novo- 
caine of the first and second lumbar ganglia has 
been suggested as a test in pelvie neuralgia, dys- 
menorrhea and carcinoma to determine if pre- 
sacral neurectomy will be effective. Section of 
the lateral spinothalamic tract by laminectomy on 
the other hand is a serious major procedure and 
is only occasionally indicated. 
Victor T. Hupson 


The Treatment of Acute Peritonitis. W. A. Al- 
temeier, J.A.M.A., 1949, 139 :347. 


The author reviews experience obtained during 
the past six years with 598 cases of acute septic 
peritonitis secondary to acute appendicitis, per- 
forated peptic ulcers and penetrating wounds of 
the abdomen. Primarily, successful management 
depends on early diagnosis and good surgical in- 
tervention. Chemotherapy and adequate supportive 
treatment are important secondary measures. As 
yet there is no specific therapy for acute peri- 
tonitis, and chemotherapy must not be considered 
a substitute for prompt diagnosis and early op- 
erative repair or removal of the primary source 
of infection. In comparing results obtained in 685 
similar cases treated with chemotherapy, the au- 
thor reveals that mortality has been reduced ap- 
proximately 60 percent. This reduction is credited 
to chemotherapy. 

Unysses G, DamLey 


Postphlebitic Sequelae. Alton Oschner and Michael 

Debakey, J.A.M.A., 1949, 139 :423. 

Postphlebitie sequelae are daily encountered 
pathologie processes of the venous and lymph sys- 
tems. This problem should be of interest to every 
doctor and is so emphasized by Drs. Oschner and 
Debakey in this article. They have again defined 
thrombophlebitis and phlebothrombosis and. state 
that the prompt recognition and the institution of 
adequate therapy early in the course of the disease 
process are of importance in both types of venous 
thrombosis. Not only can the process be stopped 
and resolution obtained in a relatively short period 
of time, but the undesirable sequelae which may 
produce death or cause chronic invalidism ean 
he prevented. 

Death is the result of embolism usually in phlebo- 
thrombosis but also from smaller emboli in sup- 
purative thrombophlebitis. The treatment is prox- 
imal ligation. Pulmonary embolus requires intra- 
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venous papaverine and atropine, cervico-dorsal 
sympathetic blocks, nasal oxygen and anticoagu- 
lants. The septic infarct must be further treated 
by antobiotics and occasionally abscess of lung 
necessitates drainage. 

Coagulation thrombus is a soft clot that develops 
proximal to thrombophlebitis resulting from in- 
adequate therapy during acute stage of thrombo- 
phlebitis and may cause pulmonary infarcts. The 
principal sequelae are edema, ulceration and _re- 
current streptococcie infection. Edema is the most 
frequently encountered and is due to (1) persistent 
vasospasm, (2) increased venous pressure due to 
incompetence of the valves of the deep veins and 
retrograde blood from them decidedly increasing 
the filtration pressure and (3) pronounced peri- 
venous cicatrization, producing interference with 
the return flow of blood through the deep venous 
system. If vasospasm is present, measures to pro- 
duce vasodilatation usually result in complete re- 
covery. In the absence of vasospasm complete phle- 
bographie studies to determine potency of deep 
veins must be done. If the deep veins are potent 
then there is usually an incompetence of the valves 
and ligation of the superficial femoral and sub- 
facial ligation of the communicating veins in the 
leg will benefit the edema and ulceration of lower 
leg. A perivenous cicatrix is usually present in an 
absence of filling of the deep veins and is treated 
by “unbridling” of constricted vessel by removal of 
this sear. 

Recurrent streptococci infection occurs as a re- 
sult of persistent edema and introduction of strep- 
tococci into the area. The treatment is prophylaxis. 
Edema is prevent by elastic bandages and control 
of fungus infection of the feet is accomplished by 
sympathectomy to promote ankylosis. Once strep 
tococeal infection has occurred sulfonamides are 
given three to four gr. daily for a week out of 
each month for several months. 


Emil J. C. Hillenbrand 


The Surgical Aspect of Meckel’s Diverticulum. 
John K. Owen and George Finney, So. Med. J., 
1949, 42:98. 


Owen and Finney present a comprehensive study 
of 143 cases of Meckel’s diverticulum, intraabdom- 
inal. Hernia of Meckel’s diverticulum is not dis- 
cussed. 

The difficulties of diagnosis are stressed and the 
fact that the condition carries a higher mortality 
rate than does the appendicitis operation. When 
the condition of the appendix does not account for 
the symptoms, one should look for a Meckel’s 
diverticulum. Twenty-five patients in this series 
had had one to three previous laparotomies that 
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did not relieve the symptoms. A preoperative diag- 
nosis is rare but abdominal pain with bloody stool 
should make one suspicious. The disease is most 
frequent in patients between the ages of 11 and 20 


years of age. Leigh F. Watson 


Results of Treatment of Carcinoma of the Ovary 
with Data on the Age Incidence of this Disease. 
Joseph H. Marks and Martin H. Wittinborg, 
Surg., Gynec. & Obst., 1948, 87 :541. 


A review of the literature of malignant epithelial 
tumors of the ovary leaves some doubt as to the 
value of roentgen therapy in this disease. The 
disease is of an insidious nature (in most hospitals 
the operability rate is less than 40 percent and the 
rate of cure is distressingly low. 

Pemberton in 1940 believed that-the operation 
should be as radical as circumstances would permit 
and should be followed by x-ray treatment. The 
authors disagree to some extent with Meigs’ who 
thinks that x-ray therapy “has never cured pa- 
tients, but it has helped to make them live longer.” 

Their conclusions were that x-ray therapy should 
be employed in all eases of carcinoma of the ovary, 
that it is excellent insurance postoperatively even 
when the surgeon believes that all disease has been 
removed. They feel the surgeon should not take too 
great a risk in his attempt to remove the last frag- 
ments of diseased tissue, but institute x-ray ther- 
apy inasmuch as operative x-ray therapy may 
bring about gratifying palliation even when cure 
is not obtained. It often gives relief of pain and 
causes a retardation of the production of peri- 
toneal and pleural fluids. 

Walter, Backman and Harris in 1941 reviewed 
the literature up to that time and reported a series 
of cases from Mount Sinai hospital, New York, of 
63 cases of all stages of the disease in which sur- 
gery was the only form of treatment. Twenty-four 
percent were alive at the end of one year and only 
6.3 pereent at the end of five years. Of thirty-one 
patients treated by means of surgery followed by 
adequate roentgen therapy, 87 percent were alive 
at one year and 29 percent at five years. 
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Other authors reported series of 100 or more 
cases with five year survival rates which vary from 
about 15 to 35 percent. The highest survival rate 
appears to be that of Lynch who reported 35.5 
percent in a group of 62 proved cases alive and 
well at five years. 

Age incidence of cancer of the ovary indicates 
that the majority of the patients are in their sixth 
decade. Those under 30 years of age are approxi- 
mately the same number as of those under 70 years. 
The age specific incidence of cancer of the ovary 
is unlike that of most other types of malignant 
epithelial tumors since it falls after the sixth 
decade. 

Gilbert F. Douglas 


Bladder Tumors. James C. Sargent, Wis. Med. J., 
1948, 47 :1166. 


Mainly intended for the general practitioner, 
this article brings forth certain important features 
which in the majority of cases agree with generally 
accepted concepts of bladder tumor pathology and 
treatment. It is believed that cystoscopy should be 
done while the patient is bleeding and examination 
must determine the degree of malignancy. Biopsy 
material should be taken from the base of the 
growth as otherwise the diagnosis may be mis- 
leading. It is advisable to determine the condition 
of the upper urinary tract as well as whether or 
not there is a neoplasm or metastasis present. 

It is contended that a tumor in the bladder vault 
should be treated by partial cystectomy and big in- 
filtrative tumors which are palpable rectally by 
total cystectomy. Owing to the advances in anes- 
thesia, to the use of blood transfusions and anti- 
biotics, this operation should not be regarded as a 
prohibitive procedure. For the majority of tumors 
that have not infiltrated too deeply into the bladder 
wall especially those situated in the base or lateral 
walls, the author warmly recommends endoscopic 
resection with thorough destruction both in breadth 
and in depth of all of the bladder wall harbouring 
-ancer cells. 


J. Bitsehai 





In Memoriam 


AUGUST BIER, M.D. 
1862-1949 


The Chair of the Department of Surgery, Uni- 
versity of Berlin, of the former Royal Surgical 
Clinie, in the past held an enviable reputation as 
. eenter of surgical progress. For over a hundred 
vears it enjoyed the reflected glory of Dieffenbach, 
on Langenbeck, von Bergmann and others. The 
ame of these men extended far beyond the fron- 
iers of their own country. The last in this line was 
\ugust Bier. From 1908 to 1932, during which 
time the clinic bore his illustrious name, he, like his 
predecessors, augmented and further extended its 
traditional reputation. 

Shortly after the discovery of general anesthesia, 
Dieffenbach extolled the new miracle as follows: 
“A dream has come true. Pain has been con- 
quered !” 

Some fifty years later, Bier gave this truth a 
new impetus through the introduction of spinal 
anesthesia. As a young assistant in Kiel, he argued 
that the diagnostic lumbar puncture of Quincke 
might suggest other possibilities. He was right. 
Subarachnoid block was born of Bier’s idea. 

Recently, in a New York hospital, the fiftieth 
anniversary of this discovery was celebrated, and 
the heroie experiment which Bier tried on himself 
was not forgotten. In those days, when only co- 
caine, a very high toxie agent, was available, Bier 
became ill with symptoms of intoxication follow- 
ing his autoexperiment. Only when nontoxie sub- 
stitutes, such as novocaine, became known did the 
triumph of spinal anesthesia become secure. 

Bier was a man of intuition, quick decision and 
the courage of his convictions. He was a surgeon 
of towering stature. While there may have been 
those who excelled him in technical brillianey in 
one or the other fields of special surgical endeavor, 
he was the leader in surgery in his country. His 
name leads the authoritative work on operative 
surgery of Bier, Braun and Kummel. During the 
period when surgeons were limited to classic opera- 
tions on the extremities, and when the surgical pos- 
sibilities of the peritoneal cavity and the thoracic 
cavity were yet to be explored, Bier was pioneering 
in these fields. He was a master general surgeon. 

Bier was firmly opposed to so-called “explora- 
tory laparotomies” and blind decompressions of the 
skull. He was equally opposed to over-specializa- 
tion, although he encouraged special technics. He 
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surrounded himself with those expertly trained in 
certain fields, but he decried specialization which 
does not take into consideration the body as a 
whole. 

The First World War yielded a variety of vas- 
cular injuries which, in times of peace, had played 
a minor role. With ardent zeal, Bier threw himself 
into this new field, which had long attracted him. 
The principle of suturing vessels had been discoy- 
ered a short time before. Now he could test it on 
a grand scale. With pleasure I recall the many oe- 
easions on which I was privileged to assist him at 
operations for aneurysms. I believe these opera- 
tions marked the peak of his surgical prowess. 

Bier was a bold and rapid operator, with a 
quick recognition and evaluation of the pathologie 
problem at hand. He found lines of cleavage be- 
tween matted structures with uncanny certainty. 
He paid little attention to elaborate draping of the 
field of operation and was unimpressed with trivial 
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technicalities and an elaborate armamentarium. 
His technical execution was rapid and, withal, 
meticulous. 

There was another side to August Bier. He 
studied the natural resources and the recuperative 
power of the tissues. In this he was influenced by 
the great biologists and by the philosophy of 
Goethe. He was particularly eager to establish the 
physieal basis from which this power sprang. 

As a pupil of Esmarch, the inventor of the 
elastic tourniquet, the phenomenon of reactive 
hyperemia had impressed him. In his early work on 
collateral circulation, he proved that the hemo- 
dynamie forees of Harvey's circulatory theory 
could not explain these phenomena. However, he 
drew attention to the automatic circulatory regu- 
lation of the actively dilated capillaries, and dem- 
onstrated the formation of collateral circulation, 
independent of the general circulation, when the 
oxygen requirement of the starving tissue had to be 
satisfied. 

A later development justified his views. Krogh, 
in Copenhagen, demonstrated in’ a commanding 
series of experiments that in the kidney only 
part of the capillaries are active, depending upon 
the functional requirements, while the other part 
as a reserve, and consequently, the vessels 
contract and dilate independently of the blood 
pressure. This discovery was nothing but a con- 
firmation of Bier’s fundamental idea. And Krogh 
received the Nobel Prize! 

Bier did not stop at the theory. “Does not hyper- 
emia eventuate immediately after any tissue dam- 
age?” he asked. “Is not hyperemia the dominating 
sign of inflammation? Is not inflammation a cura- 
tive reaction rather than a mere sign whieh, too 
frequently and wrongly, is counteracted by mis- 
directed therapy?” Bier insisted that one must not 
obstruct the curative blood stream but rather en- 
courage the blood to flow to the areas where na- 
ture’s efforts are insufficient. This can be accom- 
plished as heat increases the arterial flow and con- 
gestion causes a plethora of venous blood. In Bier’s 
opinion many of the old lay remedies, handed down 
from generation to generation, acted in the same 
manner; however, their effect was interpreted dif- 
ferently. Bier’s employment of hyperemia to cure 
tuberculosis of the bones and joints was based 
pre- 
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upon the same principle. Thus, he became a 
cursor of the treatment of tuberculosis with fresh 
air and heliotherapy. 

In his illuminating work, “Hyperemia as a 
Remedy” he set forth his original ideas on artificial 
blood supply. The work created a great deal of dis- 
cussion, and, although it contains some debatable 
points, it is a stimulating study. 

From his early days, Bier had a strong aversion 
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to mutilating procedures as a means of cure. After 
World War I a new impetus was created in this 
direction. His approach to the subject is well 
known. He posed the following queries: To what 
degree can one rely upon the regenerative forces 
of man? What conditions are most auspicious, and 
what should the surgeon do to avoid disturbing 
these conditions? What are the detrimental and 
favorable factors for accomplishing a desired end? 
What should the surgeon do to combat infection? 
He then postulated the following requirements: 
complete rest, constant warmth, the prevention of 
desiccation, the avoidance of introduction of un- 
necessary foreign bodies into the wound, and the 
placing of the patient in proper surroundings. 
These recommendations have proved their value in 
the treatment of chronic osteomyelitis. Bier did 
not follow the old methods of procedure. After 
removing the sequestrum and chiseling the af- 
fected bone out to a hollow trough, he neither 
packed the wound nor left it open. Instead, he 
pulled the skin margins together over the wound 
with lace bandage, closed the wound watertight, 
and immobilized the entire limb in a east for many 
weeks, without touching the wound in the mean- 
time. This method was the precursor of Orr’s treat- 
ment of osteomyelitis. 

Only those who were privileged to work with 
3ier understood his versatility. He was an inspir- 
ing teacher; on the podium he was a magnet and 
kept his listeners fascinated, enlivening even the 
dryest subject. In his dissertations he made use ot 
Hippocratic views, combining them with present- 
day conceptions. 

He had the gift of simplification. His epigram- 
matic sentences, often humorously revealing the 
core of things, left an indelible impression. 

Bier loved men of wide horizons. One of his 
favorite medical figures John Hunter, the 
great British surgeon. He referred to him as a 
“surgeon and an anatomist, an experimenter, zoolo- 
in short, a ‘swell guy.’” 
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gist, soldier and hunter 
This description fitted Bier as well. 

In later years Bier delved deeper into philos- 
ophy, occupying his mind with questions of  bi- 
ology. Natural philosophy gained power over him. 
He no longer followed the orthodox path of science. 
but beeame lost in the thickest of speculative 
thought. Shortly after his seventieth birthday he 
retired to his country estate, to the trees which 
he had cultivated throughout his life with the 
knowledge and passion of a second profession. 
Perhaps his intentions as a physician ean be sum- 
marized symbolically from this angle. “He tried 
to graft the Tree of Knowledge with a shoot fron 
the Tree of Life.” 

Arthur Israel, F.I.C.S. 
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IN MEMORIAM 


| 
FELIX d’HERELLE, M. D. 
1873-1949 


The death of Felix d’Herelle on February 22 
bereft medical science of one of its most dis- 
tinguished exponents. Born in Montreal in 1873, 
d’Herelle received his classical education in Paris 
but returned to Canada to obtain his medical de- 
gree at the University of Montreal. His actual 
scientific career began in Guatemala, where he 
served as professor of bacteriology from 1901 to 
1907. In the following two years, as a bacteriolo- 
gist in the service of the Mexican Government, he 
isolated the pathogenic microbe that bears his 
name (Coccobacillus acridiorum de d’Herelle). 
This led indirectly to his greatest discovery, the 
parasitic bacterium known as the bacteriophage. 
Pursuing his studies of this phenomenon at the 
-asteur Institute in Paris, he established the ex- 
istence of the bacteriophage in the convalescent 
human being and conceived the idea that it might 
provide a biologie process of natural cure for dis- 
ease. Experiments on himself and on members of 
his family demonstrated both the harmlessness of 
the bacteriophage itself and its efficacy in eradi- 
cating pathogenic organisms in the human body. 

In 1922 and 1923, d’Herelle was professor extra- 
ordinary at Leyden University (Holland) and from 
1924 to 1926 a member of the Conseil Sanitaire 
Maritime et Quarantenaire of Egypt, where he 


headed the bacteriologie department of the Inter- 
national Council. In India, under the sponsorship 
of the British Government, he was spectacularly 
successful in quelling epidemic cholera by means 
of bacteriophage therapy. He explained that the 
bacteriophage is itself “contagious” and therefore 
can be deliberately employed to arrest an infectious 
pathologic process and check the spread of epi- 
demic disease. 

From 1934 to 1936, d’Herelle was entrusted by 
the Soviet Government with the foundation of 
“bacteriophage institutes” in Tiflis, Kiev and 
Kharkov. As a result of his work the Russians 
made extensive and intensive use of the bacterio- 
phage in the treatment of war wounds and in 
prophylactic measures against cholera, dysentery 
and plague. 

Disease in man, rather than experimental dis- 
ease in laboratory animals, was d’Herelle’s chief 
interest. He spoke of cholera as “my favorite 
malady.” He traveled indefatigably all over the 
globe in search of pertinent information. He pub- 
lished many articles and monographs, including 
Le Bacteriophage, son role dans Vimmunitie (Paris, 
1921); Les Defenses de VOrganisme (Paris, 1923), 
and Le Bacteriophage et ses applications thera- 
peutiques (Paris, 1933). A paper in English, The 
Bacteriophage and Its Clinical Applications, ap- 
peared in the United States in 1930. Later (Paris, 
1938), he brought together all this accumulated 
knowledge in a work of monumental importance, 
Le Phenomene de la guerison dans les maladies 
infectieuses, which has become a classic. 

Felix d’Herelle received world-wide recognition 
and many citations and awards of the highest 
honor, among them the Medaille Decennale de 
Loewenhoeck, awarded by the Academy of Sci- 
ences at Amsterdam for the most important bae- 
teriologice discovery of the decade, and the Medaille 
Commemorative de I’Institute Pasteur of Paris. 
He held honorary degrees from the University of 
Leyden, Yale University, the Universities of Que- 
bee and Montreal, and the Universities of Tiflis 
and Bakou. He was an honorary member of many 
distinguished scientific colleges and organizations. 

Throughout his career, d’Herelle distinguished 
himself no less by his personal qualities than by 
his signal achievements. He was perpetually a 
student, genuinely dedicated to the cause of sci- 
ence. An experimental logic that seemed never to 
fail him was his guide in everything he did. He 
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made no miserly concealment of his discoveries, 
however important, but shared them freely and 
fairly with his colleagues. Toward his opponents— 
and he had many—he remained open-minded and 
pacific. He gave great and constant encouragement 
to younger men, and his appreciation of their 
talents and accomplishments is made evident by his 
frequent published mention of his pupils’ names 
and achievements. The lucidity and authority of 
his mind were unbroken to the end. He died as he 
had lived, still studying, still experimenting; his 
theory of bacteriophagie cure prolonged his own 
life and might have saved it had not his organic 
tissues been weakened past repair by two sue- 
cessive and severe operations. 

It is with a deep sense of catastrophe that we 
record the death of this great man and extend all 
possible sympathy to his bereaved family. His life 
was a long one, as human lives go, but science can 
ill spare such an apostle, or humanity such a hu- 
manitarian, as Felix d’Herelle had proved himself 


to be. 


ia eS ee 
FRED FRANKLIN ATTIX 


M.D., F.A.C.S., F.I.C.S. 


On Feb. 9, 1948, The International College of 
Surgeons lost one of its most devoted members in 
the death of Dr. Fred Franklin Attix, age 70. Dr. 
Attix, born in Richwood, Minn., received his M.D. 
from the University of Pennsylvania in 1900. In 
1901 he became a charter member of the Fergus 
County Medical Society. He later became affiliated 
with the following organizations: Montana State 
Medical Association, Western Surgical Association, 
American Association for the Surgery of Trauma, 
Ameriean College of Surgeons, and the American 
Board of Surgery. An outstanding achievement in 
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Dr. Attix’s life was the founding of the Attix 
Clinie in Lewistown, Mont. 


ae eee 
WILLIAM WALTER REICH 


M.D., F.I.C.S. 


Dr. William Walter Reich of Berkeley, Calif., 
died recently at the age of 49. Dr. Reich was born 
in Independence, Mo., and had his academic train- 
ing at the University of the Philippines. He served 
his internship at the University of California, and 
received his M.D., in 1929 at Stanford University. 
Dr. Reich was a member of the Alameda County 
Medical Society, and the California State Medical 
Society. 


see et) 
CHARLES EDWARD FUTCH 


M.D., F.A.C.S., F.1.C.S. 


The field of otorhinolaryngology lost one of its 
prominent contributors in the death of Dr. Charles 
Edward Futch, of Los Angeles. Dr. Futch gradu- 
ated medical school at the University of Michigan 
in 1921, and took postgraduate studies in the anat- 
omy of the ear, at the New York Eye and Ear 
Infirmary. He served his hospital internship at 
the City hospital, Cleveland from 1923 to 1924, 
and was a resident in neuropsy at the Worcester 
State hospital, Mass., 1924. He later became asso- 
ciate professor at the College of Medical Evan- 
gelists in Los Angeles. The American Medical Asso- 
ciation, California Medical Association, Los Ange- 
les County Medical Association, Los Angeles 
County Society of Ophthalmology and Otolaryn- 
geology and the Pacifie Coast Society of Ophthal- 
mology and Otolaryngology, are but a few of the 
organizations to which Dr. Futch contributed his 
fellowship and experience. 





